
^^.
//'

5*^

4
f**

^'

.^













Established 1832
•j-\'i\

INDEX TO VOLUME XCII

1918





INDEX, 1918

VOLUME XCII

A
Acme Machine Tool Co., Cincinnati Acme

flat turret lathe 633*
Acme Machine Tool Co.. Universai'flat "tur-

ret lath- 363.
Administration, Railroad (sec Railroad Ad-

ministration).
Air Brake Association convention proceed-

ings 315.
Air brakes (see Brakes, air).
Air compressor, An unusual S82t
Air compressor lubricating cup, E. F. Glass. 477»
.\ir compressor oiling step . . . ; 160*
.\ir compressor rating. Definitions of terms

used in 464
Air compressor table, by J. H. Hahn . . . ! ! ! 159*
Air compressors. Maintenance of cross-com-

.
pound 471

Air compressors. Reclaiming top heads of
Westinghouse 9J<in., by J. H. Hahn 571*

-Vir hammer attachment for sphtting nuts.
by J. S. Breyer != S19*

Air pump piston rings. Special tool for turn-
ing up, C. B. & Q 170*

Air pumps. Air valve lift gage for West-
inghouse 231'

Air pumps. Effect of bushipg the high press-
ure cylinder of 8J^-in. cross-compound,
by R. M. Durnford 280

Air, Save fuel by saving 512
Aishton, R. H., Railroads and their relation

to the fuel problem (Fuel convention) . . 354
Ambulance train for American wounded,

British 397*
Ambulance trains for the U. S. armv,

British ; . 266t
American Flexible Bolt Co., Rivets 582*
American Tool Works Co., 36-in. high duty

lathe 362*
Anderson, J. A., V^alve gear 424*
.\nthony, J. T., Radiant heat and firebox
design 658*

Apprentice training during the war 378§
Apprentices, *'Don'ts" for, by Henry Gard-
ner 286

.\pprenticeship, Improved, methods on the
Pennsylvania, by J. H. Voder 8*

.-\pprenticeship. Practical results from mod-
em, by H. S. Ranch 20

Apprenticeship: Ted Symington—no slacker,
by A. J. T. Cate 679

Arc Welding Machine Co., Inc., Welding
tool with positive electrode clamp 685*

Armer, .-Mien, Firing up locomotives 29
.\rmstrong, (jeorge W., Expedite locomotive

repairs 341*
Army, The railway industrial, by W. S,

Carter 314
Ash i-an opening. Ample 74S
.\sh pans in France, Polishing 166
.\shton master pilot gages 120*
.\tchison, Topeka & SanU Fc, 2-8-2 type
locomotive 83*

.\tchison, Topeka & Santa Fe 4-8-2 type lo-

comotives 649*
Atchison, Topeka & Santa Fe, Machines for

milling PJston rod keyways 37*

Atchison, Topeka & Santa Fe, Reclamation
of car axles 451*

\tchison. Topeka & Santa Fc, Standard
flue beading tools 217*

.\ustin. (jcorge. Boiler scale and water treat-

ment 161*

Austin, George, Firebox repairs 217*
Austin, George, Indiscriminate use of the

injector causes boilers to leak 284
Austin. George, Keep boilers from needing

repairs 35*

Automatic straight air brake, Road tests

of the 453*
Axles. Heat treatment of, by Dwight D.

Miller 419*
Axles, Reclamation of car 451*
Aycrs, A. R., Organization maintenance... 210

s
K Babbitt separator, by J. V. Henry 422*

N. liacharach Industrial Instrument Co., DraftO recording device 47<'

•^—-Baker Brothers. Rod drill 423*

Balancing stand, Rockford Tool Co 232*

'Illuftrated article

Baldwin. Cj. E., Automatic hard grease cup. 288*
Baltimore & Ohio, Front deck brace 281*
Barco Mfg. Co., All-metal steam heat con-

nection for cars 176*
Barnett Foundry & Machine Co., New' idea

vise 4;6*
Beams, The design of offset, bv Victor M.
Summa 514', 554

Benjamin, C. H.. Industrial fellowships. . 302t
Benjamin, C. H., Maintain industrial fellow-
„ ships 18
Beyer, Capt. O. S., Jr., Intensive locomo-

tive development 131*, 187
Bickett Machine & Mfg. Co., Horizontal
bench miller 289*

Kickett Machine & Mfg. Co., 42-in. planer. 360*
Bill, The poor Tittle rich, by Gladys Schus-

• ter 320.
Blizzards, Are you prepared for 541§
Blowers, Railwav shop fans and. by J. H.
Wickman 166

Bohan, W. J., The need of a business box
car 1S3

Boiler brace coupling, S. U. Walck 231*
Boiler design and combustion 76t
Boiler, Don't neglect the. by E. W. Young. 35
Boiler explosion. An unusual 396*
Boiler repairs. Electric w-elding reduces.... 36
Boiler scale and water treatment, by George

.\ustin 161*
.Boiler scale. Motive power efficiency and.. 72^
Boiler shop equipment. Some interesting, by

F. W. Seelert 167*
Boiler stresses. Calculation of, by G. E.
Parks 139*

Boiler tooKs, New designs of, William Kerr. 117*
Boiler tubes (see Tubes).
Boilers: Don't reduce washout time too
much, by C. E. Brooks 490t

Boilers, Keep, from needing repairs, by
George Austin 35*

Boilers, leaky. Indiscriminate use of the in-

jector causes, by George \ustin 284
Bolsters, Effect of holes in the sides of box,
by L. E. Endsley 507*

Bolsters, Freight car and tender truck, by
G. S. Chiles and R. G. Kelley. .211*. 270*

Bolsters, Local stresses in box. by L. E.
Endsley 343*

Bolt manufacture in railroad shops, bv M.
H. Williams '..... 465*

Bonds, Selling, to ready buyers I83§

Books
American Railway Tool Foremen's As-

sociation 1917 year book, by R. D.
Fletcher, secretary and treasurer.... 380

Calorific value of fuel. The, by Herman
Poole 489

Comparative tests of six sizes of Illinois
coal on a Mikado locomotive, by Ed-
ward C. Schmidt et al 380

Cost of power. The, by G. B. Gould
and Carlton W. Hubbard 435

Economical use of coal in locomotives.
University of Illinois 643

Eye hazards in industrial occupations,
by Gordon L. Berry 591

Finding and stopping waste in modern
boiler rooms 380

Fuc! economy in the operation of hand
fired power plants. University erf Illi-

nois 435
Government iron and steel prices 541
Lubricating engineers' handbook, bv
John Rome Battle '. 489

Modern locomotive valves and valve
gears, by C. L. McShane 591

Proceedings of the Air Brake Associa-
tion 489

Proceedings of the International Rail-
way Fuel Association 75

Proceedings of the International Kail-
way General I-'oremcn's vVssociation. 435

Shop expense analysis and control, by
Nicholas Thicl Fickcr 130

Boring bar cutters. Prolonging the life of,

hjf Charles Trimby. 282*
Boring mill (see Machine tools).

Iloring tool. Expansion. Davis Boring Tool
Co. 66*

Boring tool holder. Re.idy Tool Co 362*
Borings and turnings. Sale of, by Southern

Pacific 216t

;
icditorial; t»hort non-illustrated article or note;

Boston & Maine, A new coal sprinkler ar-
rangement 216*

Boston & Maine, Billerica reclamation pl'ajit 671*
Boutell, Hugh G., The proper location of
locomotive cab fittings 606

Boyle, O. D.. Why don't daddy come home? 517
Brake, .Ur, conditions demand attention.. 377§
Brake, air, inspectors. Co-operation of trav-

eling engineers and. Traveling Engineers'
Convention 553

Brakes, Air. maintenance of 568
Brakes: .\ir. piston travel and braking

power, by H. F. Wood 66i'
Brakes, air. Preparing, at terminals (Air
Brake convention) 318

Brake beam hanger, A. & Z (L. E. Atwell
and C. A. Zweibel) 175*

Brake beams. Limiting outline for U. S.
standard 208*

Brake hose. The safe life of an air (Air
Brake convention) 317

Brake maintenance. Air, M. C. B., circular
on 669

Brake maintenance. Freight, by F. B. Far-
mer 406

Brake maintenance. Improve air 641§
Brake pipe leakage 508
Brake, Road tests- of the A. S. A 453*
Brake tester. Locomotive air 677
Breyer, J. S., Air hammer attachment 519"
Britt, Thomas, Suggestions for saving coal

{ Fuel convention) 354
Brooks & Co., Inc., E. J., A self-locking car

seal 532'
Brooks, C. E., Don't reduce washout time

too much 490t
Brunelle, G. J., Making cold chisels 171*
Brush, Rotary, used for car cleaning, Illi-

nois Central 460*
Buell, D. C, Selection and training of
women workers 23

Buffalo, Rochester & Pittsburgh. Coal gate
holders 450*

Buffalo, Rochester & Pittsburgh, Shop
scheduling on the 219*

iiullard Machine Tool Co., 61 in. Maxi-
Mill 358*

c
Cain, Paul H.. Manufacturing scrap iron

into locomotive parts 576*
Canadian Pacific, Jig for machining nuts... 524*
Canfield. L. T., Draft gears should be main-

tained 565*
Carbocoal—a new fuel 175
Carbon monoxide. When, is f.-ital 426t
Carolina. Clinchfield & Ohio, Time saved by

paint spraying machines 572
Carter, W. S., The railway industrial army.. 314

Car

A.sles (sec Axles).

Bad order situation 614
Betterment work. Keep up 4348
Box doors need attention S40|
Box, The need of a business, by W. J.

Bohan 153
Building steel passenger, A decade of

progress in 334
Cleaning, Cutting the cost of passenger. 460*
Cleaning, Passenger, by E. Eley 668
Coal, Limit.ations to the cajacity of 329
Condition, Improve the 148
Deliveries. Standard 656
Department, Efficiency in the, by W. K.
Wilmott ••61

Department of the 'C. M. & St. P 615*

I), p.irlmcnt orders 620
Design. Tabular metkod of calculating

moment of inertia, by Wcnilel J.

Meyer 261

Drop door latch and lock, N. Si W.
lOO-lon coal car 96*

Ends, Standard reinforcing of house... 5901
Gun transport, for the Navy 457
Hiaters. Adapting Baker, to burn soft

coal, C. M. & St. P ,.
661*

Hopper door operating and locking de-

vi.e. National Railway Appliance Co. 613*

liiteichangc; Should a run. repair or

transfer rule be adopted 184J

^communication.
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Car-(Continucd)

Tack, Duff Mfff. Co 531*
Tournal box (See Journal box).
Orders in 1917. FrciRht 60*
Orders for, Government 292
Orders for standard 369, 427
Painting and stt-nciliiiR, Standardizing,
by J. H. Pitard 620

Passenger, terminal repairs, by C. V.
Fryer 400

Passenger, Treated canvas roofing for
steel, Tuco Products Corporation 289*

Pullman aisle light under the berth 119"
Repair problems, British 2871
Repair problems. Freight 2428
Repairs 53, 244§
Repairs, Delay to foreign 54
Repairs, Instructions relating to, Rail-

road administration 459
Repairs, Run, repair or transfer 54
Repairing under government control. . . . 127§
Seal. A self-locking, E. J. Brooks it Co.,

Inc 532*
Shopping program. Adopt a definite.... 22
Sill straightener. Steel 452*
Situation, Bad order 656
Situation is improving, The freight 487§
Specialtv orders. Railroad administration 395
Standard, The 129$
Steel, Development of the, by Henry P.

Hofstot 147
Tank in interchange. The, by E. S. Way 97*
Truck (see Truck).
Wheels (see Wheels).

Cars

Baggage, U. S. R. A., Standard 561'
Box, U. S. standard 40-ton double
sheathed 189*

Box, U. S. standard 40 and SO-ton steel
frame single sheatked 189*

Box, U. S. standard steel sheathed 267*
Camouflaged freight in France (photo-

graph) 518*
Coal, 70-ton, with tandemi .hoppers.
National Railway Appliance Co 611*

Coal, 100-ton, Norfolk & Western 93*
Destroyed, Settlement for, by A. M.
Orr 513

Freight, for a narrow-gage railway in
India, Heavy, by F. C. Coleman 569*

Freight take wounded to Germany.... 250t
Furniture, Reinforcing wooden 91*
Gondola, U. S. standard 50-ton com-

posite 189*
Gondola, U. S. standard 50-ton steel.. 189*
Gondola, U. S. standard 70-ton low

side 189*
Gondola, 50-ton, C. M. & St. P 99*
Hopper, E. J. & E 262*
Hopper, High capacity 75§
Hopper, U. S. standard 55-ton 189*
Hopper, U. S. standard 55-ton (pho-

tograph) 462*
Hopper, U. S. standard 70-ton 189*
Hopper, Wooden, N. & W 509*
Of reinforced concrete 678t
Railroad administration standard 184§
Refrigerator, Michigan Central 149*
Refrigerator, Steel frame. N. & W.,
by E. G. (Godwin 401*

Refrigerator. II. S. R. A. standard 663*
Standard, Allocation of 100,000 512

Gate, A, J. T., Ted Symington—no slacker. 679
Census statistics of railroad repair shops... 255
Chesapeake & Ohio, Hydraulic press for

shortening drawbars 681*
Chicago & Alton, Cros.shead facing tool.... 474*
Chicago & Alton, Reaming tapered holes to

standard sizes 285*
Chicago & Eastern Illinois, Home-made pipe
bender 285*

Chicago & North Western, Glass shields for
grinding wheels 115'

Chicago & North Western, Grinding super-
heater header 113*

Chicago & North Western, Removing boiler
tubes I15»

Chicago & North Western, Tipping carbon
steel tools 530*

Chicago, Burlington & Quincy, A handy
swivel V-block 103*

(Thicago, Burlington & Quincy, Device for
milling keyways for eccentric arms in
crank pins 112*

Chicago. Burlington & Quincy, Novel method
of driving drills S24»

Chicago, Burlington & Quincy, Special tool
for turning up air pump piston rings 170*

Chicago, Milwaukee & St. Paul, Adapting
Baker heaters to burn soft coal 661*

Chicago, Milwaukee & St. Paul, Car depart-
ment of the 615*

Chicago. Milwaukee & St. Paul, Forming
eyebolts on the bulldozer 624*

Chicago, Milwaukee & St. Paul, 50-ton gon-
dola 99»

Chief clerks to supplymen. Tips from...... 30
Chiles, G. S., and R. G. Kelley. Freight car
and tender truck bolsters 211*, 270

Chisel guard. Hand, by Henry Sperl 278*
Chisels, Making cold, by G. J. Brunelle 171*
Christy, G. C, Bench drill 283*
Christy, G. C, Pneumatic bench clamp 279*
Cutter, Jiffy adjustable, Koch & Sandidge. 479*

•Illustrated article

Clamp, Pneumatic bench, by G. C. Cliristy. 279*
Clancy, J. H., Spring banding machine 163*
Cleaner, Vacuum, by Howard W. Stull 102*
Cleveland Milling Machine Co., Milling ma-

chine viae S6*
Cleveland Twist Drill Co.. Peerless reamers 364*
Coal gate holders, B. R. & P 450*
Coal pile. Train line leaks and the (Fuel
convention) 353

Coal. Suggestions for saving, by Thomas
Bntt (Fuel convention) 354

Coal tests. University of Illinois 80*
Coddington, H. W., Drafting modern loco-

motives 331*, 387*, 439*
Coleman, F. C, Heavy freight cars for a
narrow gage railway in India 569'

College course. Co-operative railroad, by
Professor A. J. Wood 19

Combustion and boiler design 76t
Cninhustion: Air supply to the locomotive

firebox 260
Conservation in fuel oil boiler plants, by
Edwin A. Rogers 599

(Conservation of labor 378S
Conservation of material: A traveling anti-

waste exhibit 410*
Conservation: Manufacturing scrap into lo-
comotive parts. Michigan Central 576*

Conservation: The shortage of tin 464
Cniip, C. E., Cutting down the painting ex-
pense 40

Copper, Where Germany secures 508t
Cost of oxv-acetvlene welding 527
Crosshead facing tool, C. & A 474*
Crosshead for U. S. standard heavy 2-8-2
type 491*

Crosshead shoes, Form for babbitting, by
J. F. Ponellan 576*

D
Darlow. A. M., Do only necessary repair
work 33

Davis Boring Tool Co., Expansion boring
tool 66*

DeGuire. George N., Full day's work for a
full day's pay 681

Delaware & Hudson, Form for babbitting
crosshead shoes 576*

Design of offset beams. The, by Victor M.
Summa 514*. 564

De.^ign of truck bolsters, by G. S. Chiles
and R. G. Kelley 211*, 270*

Design, Radiant heat and firebox, by J. T,
Xnthony 658*

De Vilbiss Mfg. Co., Paint spraying system 174*
Diagrams, Clearance and weight, for stand-
ard locomotives 607*

Dickert. C. I... Utilize scrap material 34
Dies. Claw bar, by F. B. Nielsen 116*
Director general. Activities of the 133
Donaldson. D. A.. A difficult cvHnder weld. 277*
Donellan. J. F., Form for babbitting cross-
head shoes 576*

Doughboy and the men who get the "dough."
^The 644t
Draft gears should be maintained, by L- T.

Canfield 565*
Draft recording device, Bacharach Industrial
Instrument Co 476*

Drafting modern locomotives, by H. W.
Coddington 331*, 387*, 439*

Drawbars. Hydraulic press for shortening,
bv E. A. Murray 681*

Drill. Bench, by G. C. Christy 283*
Drill. Portable electric, Gilfillan Eros. Smelt-

ing & Refining Co 232*
Drill press (see Machine tools').
Drills (see Machine tools).
Drills, Novel method of driving. C, B. & Q. 524*
Driving box work. Gages for, by J. H. Ha'hn 164*
Driving boxes, Machining locomotive, by
Frank A. Stanley 573*

Drop pit. Car wheel, by J. V. Henrv 356*
Drop pit. Keeping engines off the 1375
Duff Mfg. Co., A new car jack 531*
Dunbar. Howard W.. Soft grinding wheels. 678
Dunn. Samuel C. Address at Traveling En-

c^ineers' convention 549
Durham, George. Encourage the employees. 22
Durnfnrd, R. M.. Effect of bushing 'high

pressure cylinder of cross-compound 85^-in.
compressors 280

Duty of the railway man. The 3|
Dyer, A. F., Oxy-acetylene and electric
welding 571

Dynamic augment problem. The, by E. W.
SfoiR 257*

E
Eccentrics, Setting, before engines are
wheeled, by F. J. Schenck 580*

Edkind Machinery Co., Inc., Milling ma-
chine vise 685*

EHiciency depends on the .shops. Railroad. .2428
Efliciency, Good illumination promotes shop. 489§
Efficiency in the car department, by W. K.
Wilmott 461

Electric welding (see Weldins).
Eley, E., Pas.senger car cleaning 668
Elgin. Joliet & Eastern, Hopper cars 262*
El Paso & Southwestern, Main and side

rods 463*

;
§editorial; fshort non-illustrated article or note;

Elwell-Parker Electric Co., Three-wheel
tractor 475*

ICmployce's "bit," The railway ...'.'..'.'.
76t

I'.mployees, Encourage the, by George Dur-
ham 22

Endsley, L. E., Effect of holes i'li'the 'sides
of box bolsters 507*

Endsley, L. E., Local stresses in bojc bol-
.sters 343«

Kngine f.iilurc reports. Uniform 4425
l--n',:iiK- failures (see Locomotive).
I'.nvinilirjuse trolley hoist 579*
l-iiKiiK- terminal facilities. Improve the, by

I'. P. Roesch so
l-'iiginc terminal output. Increase 50
i:iii.dish railway invites suggestions 405t
I'.'iuipn.ent: Authorizations and cxpendi-

tnres chargeable to capital account (table) 657
l-.quipmcnt development. The universities and 47
l'.i|uipnicnt. More service from the 21*
Kquipnient necessary for engineering regi-
ments .. i60t

iMIuipincnt, Painters must protect 38
I'.iiuipnicnt, Protect, but keep it moving, by

J. E. Ross 38
l-.ne Railroad, Hand chisel guard 278*
K.schholz, O. S., Metallic electrode arc
welds 416*, 472

Exhibit, A traveling anti-waste 410*
Expenditures for mechanical improvements. 3005
Kvebolts. Forming, on the bulldozer, C. M.
& St. P 624*

hans and blowers. Railway shop, by J. H
Wickman 166

Farmer. F. B.. Freight brake maintenance. 406
l-atigue. Efficiency and, in British munitions

factories 256t
Federal control of the railways 4
Inderal control. One month of 85
I'eedwater heating. Locomotive 63*
leedw,-iter heating. Locomotive, by H S
Vincent 645*

heedwater treatment. Ferrochem Co., Ltd.. 230*
I-eeny, B. J., President's address, Traveling

Engineers' convention 545*
Fellowships. Industrial, by C. H. Benjamin 302t
hellowships. Maintain industrial, by C. H.
Benjamin Ig

Ferrochem Co., Ltd.. Feedwater treatment. 230*
I'lrebox design, Radiant heat and, by J. T.

.\ntliony 658*
r ire kindler, Locomotive 276*
Firebox, Air supply to the locomotive 260
Firebox crown stays, .^n efficient machine

for finishing, Pa. Lines West 519*
Firebox patches and cracks. Welding, by

E. D. Johnson "..... 520*
I'irebox repairs, bv Georce .Austin 217*
Fireboxes, Build spare, by F. W. Taylor... 35
Flory. B. P., Ball bearing crank pin 281*
I'oote-Burt Co., Arch bar drilling machine. 359*
Foremen doing clerical work: .A shop story
with a moral 112

Foremen, Don't overlook the 642§
Foremen, The wage increase and the super-
''^'"g 4888

Foremen, Working conditions of mechanical
department, by H. Louis Hahn 644t

Foster Machine Co., Universal turret lathe. 366*
Foundrymen's Association, American, meet-
ing 529

Iranklin Railway Supply Co., Inside admis-
,sion piston valve chest for slide valve
cylinders 684*

French equipment problem. The 452t
French railways. Locomotives for 136*
French railways. Mechanical labor-savers on 392t
Fryer, C. V., Passenger car terminal repairs 400
Fuel Association convention. The 351*
Fuel economy at stationarj' plants 5408, 556
Fuel conservation. Railway, by Eugene Mc-

.Auliffe. Traveling Engineers' convention. 550
Fuel conservation section activities (Rail-
road administration) 495

l-'uel conservation. The need for, by P. B.
Noyes (Fuel convention) 354

Fuel consumption of stoker locomotives.
Watch 541 §

Fuel, Don't stop saving 590§
Fuel economy on oil burning locomotives. . 604
Fuel economy. Relation of locomotive
maintenance to. by Frank McManamy
(Fuel convention) 352

Fuel economy. The motive power depart-
nient and. by Robert Quayle (Fuel con-

_ vcntion) 352
Fuel from wood waste. Smokeless I58t
Fuel oil boiler plants. Conservation in, by
Edwin A. Rogers 599

Fuel oil consumption by railroads in 1917.. 425t
Fuel oil situation. The (Fuel convention) .

.

355
Fuel. Pops waste 628t
Fuel problem. The railroads and their rela-

tion to, by R. H. Aishton (Fuel conven-
tion) 354

Fuel. Save, by saving air 512
Fuel saving. Individual effort toward, by
Eugene McAuliffe (Fuel convention) .... 355

Fuel shortage predicted. Another 3008
Fuel, The measure of, is weight not money 4875

^communication.
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Gage, Air valve lift, for locomotive air
pumps. Westinghouse

Gage. Injector, by E. F. Glass
Gages, Ashton master pilot
Gardner. Henrv, "Don'ts'* for apprentices. .

Gaskets, Save the rubber, by C. J. Ruhland
General Electric Co., Pressure governor for

gas and liquid systems
Georgia Railroad. Spring banding machine.
Germany, Railroad conditions in
Gibbons. J. W., Intelligent buying and in-

tellieent supervision of painting
Gilfillan Bros. Smelting & Refining Co.,

Portable electric drill and grinder
Glass, E. F., Injector gage
Glass, E. F., Lubricating cup
Goggles with non-breakable lenses, Strauss
& Buegeleisen

Gold Car Heating & Lighting Co., Inside
connected vapor valve

Gold Car Heating & Lighting Co., Steam
heat end valve with automatic drip

Goodwin. E. G.. Steel frame refrigerator
cars. N. & W

Government control. Car repairing under. .

.

Governor for gas and liquid systems, Pres-
sure, General Electric Co

Grant, James, Wedge block for jacking lo-

comotives

Grease, Substitutes for
Greenough. Grafton, Standardization of loco-

motives
Grinder (see Machine tools).
Grinder, Portable electric toolpost, Gilfillan

Bros. Smelting & Refining Co
Grinding in locomotive shops, by M, H.
Williams

Grinding of car wheels. The '

Grinding wheels, Glass shields for, C. &
N. W

Grinding wheels, Soft, by Howard W. Dun-
bar

H
Hahn, J. H., Air compressor table
Hahn, J. H., Gages for driving box work. .

.

Hahn. J. H.. Reclaiming top heads of West-
inghouse 9^-in. air pumps

Halsey, W. H., Tipping carbon steel tools. .

Hammer attachment. Power, United Ham-
mer Co

Harris Engineering Co., H. E., .f^ngle and
lead testing machine for thread gages. . .

.

Harrison, F. J.,
Method of supervising

running repairs
Harrison, F. J., Shop scheduling increases
output

Heat in steel treating. Principles of the
eeneration and appplication of, by A. F.

MacFarland
Heat treatment of a.xles, by Dwight D.

Miller
Heaters, .-Vdapting Baker, to burn soft coal,

by A. Kressin

Henderson Electric Co., A portable vise and
bench

Henry, J. V., Babbitt separator
Henry, J. V., Car wheel drop pit

Hofstot, Henry P., Development of the steel

Hoist, Enginehouse trolley

Honeycomb ;-.* ' V
Hose devices, Two valuable, N. Y. C. &

St. L .,.-.

Hose mounting and clamping machines,
VVestinghouse Air Brake Co

Hose, Sleam heat: Barco all-metal substitute

Hose. The safe life of an air brake (Air
Brake convention) ._

Hours of locomotive and car repair forces.

Working 656,

Hours, Uniformity of, demands of labor. .

.

Huyett, K. B., Cutting tool lubrication

Hydraulic Press Mfg. Co., Hydraulic bend-

ing press

Hydraulic ram. An improvised, by C. W.
Schane

Illinois ( tntral. Cutting the cost of exterior

car cleaning

Illinois Central, Something new in reamers
Illinois coal tests. University of -•,
Illumination promotes shop efficiency. Good
India, Heavy freight cars for a narrow-gage

railway in, by F. C. Coleman
Individual is the vital factor. The (engine-

house work), by John C. Murdock

Ingcrsoll-Rand Co., Air drill for light work
Initiative, Encourage, by L. A. North
Insurance, Group, by A. J. Schneider..

Interchange inspection, Railroad AuminTslra-

tion circular No. 7 • •

International Fuel Association (see I'uel

Association). _ , . r
IntersUte Commerce Comn>i«»ion safety in-

spector's report

477*
163'
43-l§

1275

477*

629*

2421

657

300:
282

365*

682*

460*

169*
80*

4891

569*

J
.lack, A new car, DufE Mfg. Co 531*
Jack Wingate secured a raise, How, by Har-

vey DeWitt Wolcomb 223
Johnson, Alba B., Standardization of loco-

motives 246
Johnson, E. D., Welding firebox patches and

cracks 520*
Johnson, J. 0., Labor saving devices on the

Southern 221*
Journal box, Joliet Railway Supply Co 582*
Journal box packing situation. The,

567, 589S, 592t
Journal box. System for preparing packing.
Milwaukee Tank Works 423*

Journal boxes. Hot, on freight cars, by
F. W. Schultz 152

K
Kadel, B. W., 100-ton coal car for the Nor-

folk & Western
Kclley, R. G., and G. S. Chiles, Freight car
and tender truck bolsters 211*,

Kerr, William, New designs of boiler tools.
Keyways, Device for milling, for eccentric
arms in crank pins, C. B. & Q

Koch & Sandidge, Jiffy adjusting cutter. . .

Kressin, A., Adapting Baker heaters to burn
soft coal

Labor compensation, A system of, by M. K.
Sraogorjevsky

Labor, Conservation of
Labor in the paint shop. Conservation of,
by J. H. Pitard

Labor: Railroad Administration Board of
Adjustment No. 2

Labor savers on French railways. Mechanical
Labor situation, The present
Labor, "Uniformity of Hours" demands of.
Laboratory, Railroads should make use of

locomotive, by Edward C. Schmidt
Lake, Albert H., Jr., Helical spring calcu-

lation
Lampert, Margaret, The field for women in

railroad shop work
Lateral motion
Lathe (see Machine tools).
Lee, L, Tig for machining nuts
Lehigh £; Hudson, Cutting out side rod

straps with oxy-acctylene outfits

Lewis-Shepard Co., A high lift industrial

Liberty Loan appeal. Fourth
Liberty Loan campaign, 100 per

railn

nt goal

Liberty Loan, Organize for the
Liberty Loan results, Fourth
Liberty Loan returns, Fourth
Liberty Loan, Subscribe in 100 per cent
amounts

Lignite, Briquettes of, in Canada
Lister, F. G., Main and side rods
Loading of lumber, The improper

Locomotive
.'\sh pan (see Ash pan).
Auxiliaries, The steam consumption of.

.\xles (see Axles).
Boiler (see Boiler).
Cab and cab fittings

Cab fittings, Proper location of, by Hugh
G. Boutell

Coal sprinkler, A new arrangement, Bos-
ton & Maine

Crank pin, Ball hearing, by B. P. Flory
Crosslicad (see Crosshead).
Cylinder weld, A difiicult, by D. A.
Donaldson

Cylinders, Low pressure, of the Virgin-
ian Mallet type locomotives

Deck brace. Front, by Joseph Smith...
Deliveries, Improved
Delivt-ries. Standard
Design. Dynamic augment problem, by

E. W. Strong • •

Development. Intensive, by Capt. O. S.

Beyer, Jr 131*.

Diagrams, clearance and weight. Stand-
ard

Driving box (sec Driving box).
Exhaust tip, Annular ported
Exports
Failures. Co-operate to reduce, by F. W.
Taylor

Fecdwatcr heating
Feedwatcr heating, by 11. S. Vincent...
Firebox (see Firebox).
Fire kindler
Front end spark arrester, I. A. Sciders
Fulcrum brackets. Stresses in bolts in,

by Victor M. Summa
Handling at terminals, by Frank C.

Pickard
Maintenance, How can the traveling en-

gineers aid in, by F. P. Rocsch, rrav-

cling Engineers' convention
Maintenance problems
Maintenance, Relation of, to fuel econ-

omy, by Frank McManamy (Fuel con-

vention)

479*

661*

394

392t
128§
300$

278

524*

254"
542
660
592t

5398
632t
463*

•Illustrated article; {editorial; tshort non-illustrated article

645*

276*
118*

352

note;

Locomotive—(Continued)

Miles, Daily, on English railways 392t
Operating efficiency. Increase, by Clem-

ent F. Street 5*

Orders in 1917, New 58*
Orders for, Government 292
Orders for standard 369
Pilots, Why retain long 642§
Piston and rod, U. P. 2-10-2 tyiw 324*
Repair shop, A well organized, N. Y. C. 303*
Repairs, Accuracy in, by M. H. Will-
iams 673*

Repairs, Don't put engines out until
they're right 22

Repairs, Expedite 341 •

Repairs, Foreign 348
Running repairs, Extend 22
Running repairs, Method of supervis-

ing, by E. J. Harrison 52*
Runs, Doubling the length of . 2415
Side play 278
Side rods (see Rods).
Situation, Standard 243|
Situation throughout the world 670t
Specialty orders. Railroad administra-

tion 395. 481, 583
Specifications, An economy clause in... 1845
Standardization 129§, 246
Steam pipes. Method of applying out-

side. Locomotive Appliance Co 119*
Superheater performance, Traveling En-

gineers' convention 652*
Superheater performance; Watch the
high water man 7

Tank without underframe, N & W 445*
Tender trucks (see Trucks).
Terminal time. Reducing, by T. T.
Ryan 114

Terminal time saving 110
Tests of N. & W. Mallet, by H. W.
Reynolds 502*

Tests, Union Pacific 2-10-2 type 323*
Tonnage rating charts, Standard 607*
Valve chest (see Valve chest).
Valve gear, Anderson 424*
Washout time, Don't reduce, too much,
by C. E. Brooks 4901:

Locomotive Appliance Co., Method of apply-
ing outside steam pipes 119*

Locomotive Feedwater Heater Co., Feed-
water heating 63*

Locomotive Superheater Co., Forged super-
heater return bends 581*

Locomotive Superheater Co., Tools for su-
perheater maintenance 621*

Locomotives

0-6-0 U. S. R. A. standard 593*
0-8-0 switcher. First standard 543*
2-8-0 type, French railways 136*
2-8-2 type. A. T. & S. F 83*
2-8-2 type, U. S. standard light 436*
2-8-2 type U. S. standard heavy 491*
2-10-2 type. Union Pacific 321*
4-8-2 type, A. T. & S. F 649*
4-8-2 type freight, New York Central... 77*
2-8-8-2 type, N. & W., by H. W. Rey-

nolds 445*
2-10-10-2 Virginian 600*
Condition of. Report on 60S
Drafting modern, by H. W. Codding-

ton 331', 387", 439*
Electric, built in South Manchuria.... 438t
Electric, Pennsylvania Railroad 87*
Firing up, by Allen Armer 29
French, A Yankee's idea of 249*
Germany sells 367t
Keep, on the road, by F. W. Taylor. ... 52
Rules for the delivery and transfer,

Railroad administration 444
Standard, Deliveries of 559, 605
Standard, Distribution of the, to the

railroads 386
Standard, Status of 251*
Standard, "The government orders 3005
Standard, The question of 1865
Transfer of 1855

Lovcjoy Tool Co., Inc., Inserted cutter tools 479*

Lubricating cup. E. F. Glass 477*
Lubrication, Cuttting tool, by R. B. Huyett, 282
Lubricators, Device for removing gaskets
from sight feed 224*

Lumber, The improper loading of 15*

M
MacDonald, J. M., Spring stripping machine 421*

MacFarland, A. F., Principles of the genera-

tion and application of heat in steel treat-

ing 164

McAdoo, Hon. William C... Director general

of railroads (photograph) 2

McAdoo resigns. Director general 6435
McAdoo, Supply interests, write Mr 145

McAuliffc, Eugene, Individual effort toward
fuel saving (Fuel convention) 355

McAuliffc, Eugene. Railway fuel conserva-

tion. Traveling Engineers' convention 550

McClennan, W. J., Piece work system in
^

railway shops ;•• '*11

McM.anamy, Frank, Address at Traveling
Engineers' convention 548

McManamy, F'rank, Mechanical deiiartmcnt

supervision 5.17

tcommunication.
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Pfrsoiuils—Purchasing and Storekeeping—(Coii-

I. inn. W. A 637
McKilligon, A. S 484, 586
McOuilkin, H. P 429
Molls. M. C 372
Moore, Ralph P 484
I'cgram, Robert B 484
Randolph. N. P 691
Riddings. t. W 180
Robison, C. H 295
Robinson, H. C 586
Saul, G. W 586
SedJon, 1 691
Spratt, Thomas 236
Stammers, John 372
Starritt, W. A 484
Stevens, M. W 484
Stone. E. T 637
Tavlor. F. \V 70. 586
Vc'lasco, M 180
Wagner, J. M 586
Ward, G. P 637
Wddon, W. C 586
Williams, C. K 484
Wood, L. B 586
Wood, O. H 637
Wright, W. F 236
Ycomans, George G 372
Young, A. H 236

Personals—Commission Appointmjents

liorlan.l. Wilfred P 484*

(ha..ili.rl,iin, S. A 691
Mall. I.ilin AI 484
Pack, Alonzo G 484'
Patterson, W. J 536
Robinson. Garland P 295
Shirlev. Tohn A 691
Thompson. John R 691

Personals—Obituary

Avrcs, Thomas A 70
Bean, Stephen L 373
Belnap, Hiram W 637*
Billingham, R. A 637
Bruce, G. A 586
Eicher, Frank 373
Hills, H. S 373
Hutchinson, A. E 373
Kent, William C 236
I.lovd. Henry R 373
Mcilanamv, John : 691
Orchard. John H 70
Percy, William 180
Porter, Charles D 373
Smith. Robert E. 586*
Smith. Roy B 637
Stewart, C. J 429*
Tavlor, F. W 691
Taylor. Joseph W 245*
Van Buren. C. W 536, 586

Pickard, Frank C. Terminal handling of
locomotives 275*

Piecework, Effect of the wage increase on.. 488§
Piecework rates being: revised 589§
Piecework system in railway shops, by W. J.
McCleiinan 411*

Pipe bender. Homemade, C & E. 1 285*
Pipe bender. Portable vise stand and, H. P.

Martin & Sons 117*
Pipe line traffic in December 152t
Piston and rod, U. S. standard heavy 2-8-2

type 491*
Piston rod kevways, Machines for milling.

A. T. & S. F 37*
Piston rod packing. Hand power lathes for,

M. St. P. & S. S. M 627*
Pitard, J. H.. Conservation of labor in the

paint shop 39
Pitard, T. H.. Standardizing painting and

stenciling 620
Planer (see Machine tools).
Power plant. The losses in a small 422
Power plants. Railroad 74j
Press. Hydraulic bending. Hydraulic Press
Mfg. Co 365*

Pullman Co., Nitiht light for sleeping cars.. 119*
Pulverized coal tests. M. K. S; T 503
Pyrometers in spring making 590S

Quayle, Robert. The motive power depart-
ment and fuel economy (Fuel ccnvention")

Quayle. Robert. Responsibilities of railroad

Railroad Administration—(Continued)
l''ucl conservation section activities 495
Locomotive orders. Standard 300j, 369
Locomotive situation. Standard 243|
Locomotives, Descriptions of standard

(see Locomotives).
Locomotives, Distribution of the stand-

ard, to the railroads 386
Locomotives, Rules for delivery and
transfer of 444

Locomotives, Standardization of 246
Locomotives, Status of standard 251*
Locomotives, The question of standard. 186{
.News 85, 133, 391, 494, 558, 604, 655
Orders. Car and locomotive 369, 427
Organization chart, inset opposite page. 410
Paint orders 517
Piecework rates being revised 5895
l>olicy of the 393
S| alty tiers. Car and locomotive,

395, 481,
Superheaters, Schedule for the applica-

533

tio

W;
of

W ace increase for mechanical depart-
ment employees, .-Vnother 470

Wa};es. Coach cleaners' 564
Wages: Full day's work for a full day's

pay, by George N. DeGuire 681
Wages of shop employees, Interpreta-

tion of order increasing 623
Wages, Shopmen's, are increased 525
Wages to mechanical department men.

Further increase in 545

Railroad machinery catalogues wanted 672t
Railroads and their relation to the fuel
problem. The, by R. H. Aishton (Fuel
convention) 354

Rail stresses. Wheel arrangement and 3795
Railway Devices Co.. Sta-rite uncoupling
lever attachment 426*

Railways. Federal control of the 4
Rauch, H. S.. Practical results from mod-
ern apprenticeship 20

Ready Tool Co.. Boring tool holder 362*

Reamers, Peerless, Cleveland Twist Drill Co. 364*
Reamers, Something new in, Illinois Cen-

tral

Reaming, Device used in, at right angles... 218*
Reaming tapered holes to standard size, C.

S: A 285*

Reclaim and conserve material 333
Reclamation of car axles 451*
Reclamation of high speed steel 225*
Reclamation of scrap. Prevention of waste

versus, by Henry J. Miller 470
Reclamation on the Southern Pacific, by
Frank A. Stanley 381*. 505*

Reclamation plant, Billerica, Boston & Maine 671*
Red Cross Christmas roll call. The 6415
Regional directors. Orders of. .394. 495, 560, 657
Repair facilities and materials. Co-ordinate,
by T. H. Manning 21

Repair facilities. The railways lack proper. 185§
Repair problems. Freight car 2425
Repair work. Do onlv necessary, by A. M.
Darlow 33

Repair work. Systematize 22
Repairs, Accuracy in locomotive, by M. H.
Williams 673*

Repairs, Better supervision of equipment. . . 3798
Repairs. Careless switching and its effect on 4338
Repairs. Expedite locomotive, by Creorge W.

.Armstrong 341*

Repairs, E.xtend locomotive running 22
Repairs, Limit of cost for freight 613
Repairs, Passenger car terminal, by C. V.

400
Repairs, Run repair or transfer, by F. W.
Trapnell 155

Rerort of I. C. C. division of safety 17

Reports, Uniform engine failure 6425
Results, The real test is to get, by Harvey
DeWitt Wolcomb

Reynolds, H. W., N. & W. 267-ton Mallet
locomotive

I. W., Results of road tests of
Mallet locomotive

Rivets, Tight, .American Flexible Bolt Co...
Road foremen help win the war, How can..
Rockfnrd Tool Co., Balancing stand 232*
Rockford Tool Co., Sundstrand tool room
lathe

Rod cup. Automatic, for hard grease, G. E.

nolds.

409

445*

502*
582*
4885

173*

lialdw 288*

R
Railroad Administration

Approj)riations for shops. Large 349
Brakes. Maintenance of air 568
Car department orders 620
Car repairs. Instructions relating to.... 459
Car repairs. Limit of cost for freight. . 613
Car situation. Bad order 614
Car, Standard 55-ton hopper (photo-

graph) 462*
Car, Standard steel sheathed box 267*
Cars, Allocation of 100.000 standard... 512
Cars, Standard 1848, 189*
Cars, Standard baggage 561*
Cars, Standard refrigerator 663*

* Illustrated articli

Rod, Main, U. S. standard heavT 2-8-2 type 491*

Rod straps. Side 287*

Rods. .Main and side, by F. G. Lister 463*

Roesch, F. P., Improve the engine terminal

facilities 50
Roesch. F. P.. Traveling engineers and
maintenance of locomotives. Traveling En-
gineers' convention 55^-

Rogers. Edwin .\., Conservation in fuel oil

boiler plants 599

Roofing for steel passenger cars. Treated
^

canvas, Tuco Products CTorporation 289

Ross. J. E-, Protect equipment but keep it

moving 38

"Roll of honor," The railroad H
Rolling stock for Chilean railway. New.... 120t
Rubber gaskets. Save the. bv C. T. Ruhland 4901:

Ruhland^ C. J., Save the rubber gaskets 490t
Rules of interchange. Changes in the M. C.

B 2995

Russian railways. Condition of 478t

:; Seditorial; fshort non-illustrated article or note;

Ryan, T. T., Reducing the time to turn loco-
motives 114

Ryerson & Son, Joseph T., Seamless hollow
staybolt iron 634

Safety appliances. Equipping foreign cars
with 1831

Safety first. An impetus to 3775
Safety first: Why don't daddy come home?

bv O. U. Boyle 517
Safety inspector's report, I. C. C 17
Salvageable items. Analyze carefully 4875
.Schane, C. W., An improvised hydraulic
ram 682*

Schaphorstj W. F., Lubricating oil density.. 286*
Schenck, F. J., Setting eccentrics before en-

gines are wheeled 580*
Schmidt, Edward C, Railroads should make

use of locomotive laboratory 19
Schneider, A. J.. Group insurance 170
Schultz, F. W., Hot boxes on freight cars.. 152
Schuster, Gladys, The poor little rich bill... 320
Scrap, Machine for collecting barbed wire.. 520t
Scrap, Manufacturing, into locomotive parts,

bv Paul H. Cain 576*
•Scrap material. Utilize, by C. L. Dickert. .

.

34
Scrap reclamation plant, Boston & Maine.. 671*
Seal. ,\ self-locking car, E. J. Brooks & Co.,

, Inc 532*
Seelert. F. W., Miscellaneous equipment at

the Shoreham shops 227*
Seelert, F. W., Some interesting boiler shop
equipment 167*

Seiders, I. A., Locomotive front end spark
arrester 118*

Shears, portable alligator 103*
Shop equipment. Miscellaneous, at the Shore-
ham shops, by F. W. Seelert 227'

Shop, .\ well organized repair, N. Y. C 303
Shop facilities make for economy, Adequate 1285

Shop Kinks

-Mr brake tester. Locomotive 677
-Air compressor table, Norfolk & West-

ern 159*
Air hammer attachment. Southern Rail-
way 519*

.Mligator shears. Portable, N. Y. C. &
St. L 103*

Babbitt separator, by T. V. Henry 422*
Bench clamp. Pneuma'tic, Y. & M. V.. 279*
Bench drill, Y. & M. V 283*
Claw bar dies. Oregon Short Line 116*
Close quarter drive and old man 218*
Cotter key from old boiler tubes, Soo
Line 228*

Crosshead facing tool, C. & A 474*
Davis boring bar cutters, Prolonging the

life of. Missouri Pacific 282*
Device for clamping air hose to coup-

ling, N. Y. C. & St L 222*
Device for milling kevways for eccen-

tric arms in crank pins. C. B. & Q.. 112*
De\'ice for pressing in air hose nipples
and couplings, N. Y. C. & St. L 222*

Device for removing boiler tubes, C. &
N. W 115*

Device for removing gaskets from sight

feed lubricators 224*
Drill jig for holding handrail columns,
Soo Line 227*

Drills. Novel method of driving 524*
Eyebolts, Forming, on the bulldozer,

C. M. & St. P 624*
Fixture for holding eccentric straps,

Soo Line 227*
Form for babbitting crosshead shoes,
Delaware & Hudson 576*

Gages for driving box work, N. & W. . 164*
Glass shields for grinding wheels, C. &
N. W 115»

Hand chisel guard. Erie Railroad 278*
Hydraulic press for shortening draw-

bar.s. C. & 681*
Hvdraulic ram. An improvised, by C.

W. Schane 682*
Hvdraulic superheater flue tester, Soo
Line 167*

Injector gage, by E. F. Glass 410

Jack arrangement for use in changing
passenger truck wheels. Southern.... 221

Tig for machining nuts, Canadian Pa-
cific .•• 524*

Jig for reclaiming top heads of 9J4-in.

air pumps, Norfolk & Western 571*
Lathes for rod packing. Hand power,

M. St. P. & S. S. M 627*
Machine for finishing crown stays, Pa.

Lines West 519*
Machines for milling piston rod key-

ways. A. T. & S. F 37*
Mandrels for setting tubes 280
Pipe bender. Home-made, C. & E. I.. 285
Pneumatic riveting and shearing ma-
chine for coupler yokes, Soo Line... 227*

Radial staybolt cutter, Soo Line 167

Rattler for flexible staybolt caps 580*
Reamer for duplicating tapered holes,

C. & A •• ; 285*
Reamers with thermit steel bodies and
high speed blades, Illinois Central... 169*

Sill straightener, Steel car 452

Jcommunication.
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Shop Kinks—(Continued)
Spring banding machine, Georgia Rail-
road 163*

Stenciling machine, A convenient, Soo
I^ne 228*

Spring stripping machine, Maine Cen-
tral 421*

Superheater flue swager, Soo Line.... 167*
Superheater header grinding, C. & X.
W. T 1I3*

Turning up air pump piston rings, Spe-
cial tool for. C. B. & Q 170*

V-block, A handy swivel. C. B. & Q. . . 103*
Wedge block for jacking locomotives,

by James Grant 680*
Yoke for use in removing elliptic truck

springs. Southern 2i-l*
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The Duty of the Railway Man

You Are Now Working for the Government.

Y'ou Have Been Drafted Into the Service of Your Country'.

By Proclamation, President Wilson Has Taken Over the Rail-

roads that Our Country Might Better Do Its Part in the War.

As Y'ou Owe Allegiance to Y'our Country Y'ou Xow Owe .Alle-

giance to Y''our Job.

Your New Chief—Director-General McAdoo—Wants Y^our

Help. He Needs Y'ou. Give Him the Best that Is in Y'ou.

Stick to Y'our Work and Do It Right. Read His Appeal to Y'ou

:

<<nr '̂HIS is a time of great stress, and

the attitude of every employee

should be determined by the su-

preme need of the hour—duty to his country

first of all. I cannot state too strongly the

necessity for devoted and loyal service by

every man in this emergency. Every rail-

road employee is now in effect a government

employee and as much in duty bound to give

his best service to his country as if he wore

the uniform of the United States army and

occupied the trenches at the front. Every

unnecessary delay in a train movement vital-

ly affects our soldiers and sailors and seri-

ously impairs our ability to defend our rights

and our liberties. Every man whose neglect.

or indifference causes such delays may be

responsible for the loss of the son of some

noble American mother or father. It is as

serious to the country for an employee to be

a slacker in his work as for a man to be a

slacker in the army.

"The present serious congestion and actual

suffering for the want of coal and other sup-

plies will be greatly improved and may be

entirely remedied if every employee will

do his utmost in his individual task. In the

name of patriotism, therefore, for the pro-

tection of our sons abroad and for the safety

of the nation, I hope that every man, wher-

ever placed, will do his level best. Let us

who stay at home be ashamed not to be will-

ing to make sacrifices equally as great as

those our gallant sons are already making

for us on the bloody fields of France."

If You Never Appreciated the Importance of Your Position in

This World Struggle, You Should at This Time.

You Are the Men Behind the Men Behind the Guns. Bark

Them Up. Show Your Mettle as They Are Showing Theirs.

They Depend Upon You.

The Country Depends Upon Y'ou.

The Allies Depend Upon You.

The World Depends Upon Y'ou.

DO YOLR BIT AND DO IT WELL!



Federal Control of the Railways
Honorable William G. McAdoo Made Director-

General ; Requests bull Support of Kailway Men

THE past few wiH'ks luiw liciii full of interest to all

railway men. On Deconilier 2h President Wilson

issued a proclamation lakinj; over the possession and

operation of the railways of the United States
—

"It is neces-

sary for the complete mobilization of our resources thai the

transportation systems of the country should he organized

and enijjloyed under a single authority and a simplified

methcxl of co-ordination, which have not been proved ]ios-

sible under private management and control," he said.

Hon. William G. McAdoo, Secretary of the Treasury,

was appointed director-general and took control of the roads

at noon, December 28. He is to be assisted in his gigantic

task by a committee of advisors or cabinet made up of J. S.

Williams, controller of the currency and formerly president

of the Seaboard Air Line; Hale Holden, president of the

Chicago, Burlington & Quincy, and a member of the former

Railroads' War Board; Henry Walters, chairman of the

Atlantic Coast Line; Edward Chamijers, vice-president of

the Atchison, Topeka & Santa Fe, and Walker D. Hines,

chairman of the executive committee of the Atchison, To-

peka & Santa Fe. A. H. Smith, president of the New York

Central, was appointed temporary assistant to the director-

general.

In his first order Director-General Mc.\doo outlined the

status of the employees and the railroads. He said:

"All officers, agents and employees of transportation sys-

tems may continue in the performance of their present regu-

lar duties, reporting to the same officers as heretofore and

on the same terms of employment.

"Any officer, agent or employee desiring to retire from

his employment shall give the usual and seasonable notice

to the proper officer, to the end that there may bt no inter-

ruption or impairment of the transportation service required

for the successful conduct of the war and the needs of gen-

eral commerce.

"All transportation sy.stems covered by proclamation and

order shall be operated as a national system of transporta-

tion, the common and national needs being in all instances

held paramount to any actual or supposed corporate advan-

tage. All terminals, ports, locomotives, rolling stock and

other transportation facilities are to be fully utilized to

carry out this purpose without regard to ownership."

The railroads will continue to be operated directly by

their own officers except and until the director-general shall

find occasion to order a change. They will be given "a

square deal," he has promised, and every opportunity to

make good, with such help as the Government can give them

and under the presumption that they will not be disturbed

except for good cause. Of course, the director-general's

power is paramount, but his authority is superimposed upon

that of the existing organizations and not substituted for it.

His purpose is to secure the greatest possible efficiency from

the use of the existing instrumentalities of the railroads, and

he believes that with the individual interests of the railroad

companies absolutely submerged by the Government guar-

antee it will be possible to work out man}- plans for co-

ordinating their facilities which have been impracticable

for the railroads under the prohibition of the laws and under

the pressure of their individual interests.

On Monday, January 8, the director-general issued the

following appeal to all railroad employees w'ith the request

that it be posted by all railroads:

"The Government of the L^nited States having assumed

possession and control of the railroads for the period of

the present war with Germany, it becomes more than ever

obligatory upon every officer and employee of the railroads

to ap])ly himself with unreserved energy and unquestioned

loyalt)' to his work.

"Tlic supreme interests of the nation have compelled the

drafting of a great army of our be-st young men and sending

them to the bloody fields of France to fight for the lives and
liberties of those who stav at home. The sacrifices we are

exacting of these noble American boys call to us who stay

at home with an irresistible appeal to support them with

our most unselfish labor and effort in the work we must do
at home, if our armies are to save America from the serious

dangers that confront her. Upon the railroads rests a grave

responsiiiility for the success of the war. The railroads can-

not be efficiently operated without the whole-hearted and
lo\'al support of every one in the service from the highest

to the lowest.

"I earnestly appeal to you to apply yourselves with new
devotion and energy to Nour work, to keep trains moving on

schedule time and to meet the demands upon the transpor-

tation lines, so that our soldiers and sailors may want for

nothing which will enable them to fight the enemy to a

standstill and win a glorious victory for united America.

"Every railroad officer and employee is now, in effect, in

the service of the United States, and every officer and em-

ployee is just as important a factor in winning the war as

the men in uniform who are fighting in the trenches.

"I am giving careful consideration to the problems of

railroad employees, and every effort will be made to deal

wdih these problems justly and fairly and at the earliest

possible moment. There should be a new incentive to every

one in railroad service while under government direction to

acquit himself with honor and credit to himself and to the

country."

CONGESTION INVESTIG.\TED

On Januan,- 1 Commissioner ^McChord of the Interstate

Commerce Commission made an investigation of the con-

gestion of the railways in the east for the director-general.

He has received reports from inspectors at the principal ter-

minals which showed that there is a considerable shortage of

power on many roads, a shortage of labor and material

to repair the cars and locomotives, and that there is a large

number of bad order cars. On the lines of the Pennsylvania

Lines West at the Conway yard in Pittsburgh, there were

reported 1,744 bad order cars out of a total of 6,.?79 cars on

hand. There were 32 locomotives at that terminal, none of

which were O. K. for service.

On the Baltimore &: Ohio at Philadelphia there were

seven B. & O. and one U. S. locomotive frozen, and 15 addi-

tional locomotives were out of service for repairs.

The New York, New Haven & Hartford was in the worst

condition. On December 31 it was reported that of 1,081

locomotives assigned to various divisions, 303 were in shop

for repairs. Power is needed badly. There is a shortage

of material for repairs. It was also reported that locomo-

tives were leaving terminals without proper repairs, causing

delays en route. Of 60 locomotives assigned to road freight

service on the Hartford division, 22 were in shops.

The locomotive situation in the east is relieved somewhat,

as now the Russian orders are being held back and 90 to 100

of the Russian engines have been taken for use here as well

as about 100 locomotives built for General Pershing's army

which could be spared for a time. Also 165 locomotives

which were for the western lines are to remain in the east.



Increase Locomotive
Operating Efficiency

CLEMENT F. STREET

DURIXG the past ten years more improvements have
been made in the locomotives in use on the railroads of

this country than in any other equal period since

the first locomotive was built. The most radical have been

in the dimensions and power, and to-day there are hundreds

of them in 5er\-ice which ten

years ago would have been

thought entirely impractical,

if not impossible, from either

standpoint. Many important

improvements have also been

made in designs as well as in

the way of attachments and
appliances for increasing their

efficiency, and today they are

producing a horsepower at the

drawbar at a cost in pounds of

coal which ten years ago would
have been considered impos-

sible of attainment. The end

is not yet, and while ten, and
even twenty, years ago we
would frequently hear that the

maximum had been reached in

both power and efficiency, to-

day we seldom hear such a re-

mark, and many promising

improvements are under way.

We have been reading and

hearing much about all of

these things, but we read and
hear ver)' little about the im-

provements which have been,

and are, being made in the

operation of locomotives, with

a view of increasing their

earnings. It is the purpose of

this article to treat with some features of this subject.

A locomotive is the only thing on a railroad which earns

money. When the locomotives on a railroad are working

to their maximum capacity, both in tonnage hauled and time

pulling trains, the earnings of that road are at their max-

imum. Con-sequently, the primary efforts of railway operat-

ing officers are constantly being directed to the probleni of

loading locomotive^ to full capacity and keeping them moving.

THE ENGINE HOUSE
The engine hou.^e comes verj' near being the key to the

whole question of locomotive earnings. The best designed,

best built and best operated locomotives in existence will

not make a good record unless they are backed up by a good
engine house, and poor loco-

motives, with the backing of a

good engine house will make a

better showing than good loco-

motives with a poor engine

house.

It has, for many years, and
in all lines of manufacture,
been well understood that it

pays to give workmen a com-
fortable place in which to

work, and good tools to work
with, and railroad managers
recognize the fact that this ap-
plies to an engine house. As
a result, the design and layout

of modern engine houses has
been given careful study by
competent engineers, and they

are just as great an improve-
ment over the old ones as the

modern locomotives are over

the old locomotives. The
question of their location has
l)cen given careful study, and
they are so placed as to cause

the least loss of time in lo-

comotive turnings. They are

of concrete, or other fireproof

material, with many windows
of large dimensions, which
give good daylight; they have

well-laid Hoor^, whiili ran lje kept dry and clean with little

troui)le; they have gtxjd heating and electric lighting sys-

tems, and also equipment for washing out boilers with hot

water; they have a machine shop under the same roof—not

a half mile awav—and this shop has a full cquijjmcnt of all

the tools required for making the regular engine house repairs.

A storehouse is also under the same roof, from which all

supplies can be drawn for both repairs and running. The

TO GET THE BEST efficiency from a

locomotive it must be properly main-

tained. This means that there must

be adequate repair facilities at engine houses.

This is axiomatic, yet there are many, many
cases where the engine house facilities have

been almost entirely ignored. Anything uas

good enough for the engine house. Today
the railways, through the shortage of power,

are finding how necessary well equipped and

well organized engine house forces really

are. In the future, if the lesson is properly

learned, there will be nothing too good for

the engine house.

New power has not been obtained on ac-

count of the price and the scarcity of ma-

terials. The existing power must be worked

to the limit of capacity. Improvements that

will increase the operating efficiency of loco-

motives should and must be made. They are

necessary in the interests of the welfare of

the nation.
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oil house is located just as near as it is safe to locate it,

and a regular man in charge saves time and waste in

promptly dealing out supplies, and also reduces fire risk.

With good eciuipment, such as this, good results are being

obtained.

On the other hand, many old engine houses are still in

e.xistcncc—dismal buildings—where we see men groping

around in the dark, without adequate heating, lighting, or

ventilating systems, wading through water, mud and ashes,

at long distances from machine tools and supplies, and the

only wonder is that they do as well as they do. The latter

conditions do not exist by choice, but by necessity, and where

we do find them, we also find tliat the road maintaining them

does not have the money with which to make necessary im-

l)rovements. The day in which an)-thing was considered

good enough for an engine house has gone.

Engine house supervision is being given attention because

it also is of vital importance. In fact, it is fully as im-

portant as good buildings and equipment, for the reason

that the saying that "a good workman with poor tools will

produce better results than w^ill a poor workman with good

tools," will apply to an engine house. The job of the engine

house foreman is not much sought after, and this is not as it

should be, as it affords an unusual opportunity- for a man to

show his real abilit}-. Any man who can make an unqualified

success as an engine-house foreman is fully equipped for

the next step in advance to the position of master mechanic.

The customary, but not universal, practice is to take a

shop-man for this job, and preferabh" one who has had ex-

perience as a locomotive engineer, which is all right. Men
who have both these qualifications are, however, growing

more and more difficult to secure, and it might be found

advantageous to institute a regular system of training for

the position. Very few men go from the shop to the road,

or from the road to the shop. If it was more generally under-

stood that men who did do this would be the first to have

consideration for advancement, more of them would do it,

and the result would be that the railroads would have a larger

number of men from which to make selections for this posi-

tion.

The engine house has much to do with locomotive mileage

between shoppings. By "babying" a machine, and giving

it an elaborate and expensive supervision, it is possible to

bring this up to unusual figures. A sample of \vhat can be

done along this line is in the records of the Chicago, Mil-

waukee &"St. Paul. A 16 in. by 24 in. eight-wheel locomo-

tive was built at the West Milwaukee shops, and placed in

service in October, 1889. It was not taken in the shops for

general repairs until October, 1893, a period of four years,

and during this time the engine made an aggregate of 224,907

miles, or an average of nearly 4,700 miles per month. Of

course, a great many running repairs were made, such as

tire changing, renewal of driving-box brasses, etc., at the

engine house. During this period, the locomotive received

the best care it was possible to give it. It was on a

regular run, in charge of a regular crew on a long run, and

w-as "babied" to an extent which would hardly seem to be

practical in regular operation. This is one instance, and

is merely an example of what can be done when even,- pos-

sible effort is centered on one locomotive.

LOCOMOTIVE MILEAGE

It used to be quite generally accepted that one hundred

miles was a day's run for a locomotive, and that after

making this mileage it must go to the engine house. It has,

however, for many years been understood that this was not

the best practice, and that a greater mileage than this should

be made. As far back as 1888, J. H. Setchel, in his presi-

dential address to the Railway Master Mechanics' Associa-

tion, said: "Locomotives should wear out and not rust out,

and when this is properly understood and acted on, locomo-

tives will run six and eight thousand miles per month, where

they now run three or four at the most." The truth of this

statement was generally understood at that time, and has

never been challenged. While the subject has been many
times discussed, all of the discussion has been regarding the

best means for accomplishing an end, the desirability of

which was a foregone conclusion.

So far as the locomotive as a machine is concerned, a run

of one hundred miles (barring delays) is not much more

than a good warming up, and there is no reason why it should

not run three hundred or four hundred miles a day. The
arrangement of crews is another question, and also that of

turning points and terminals. A practical and advantageous

solution of both of these is beset with troublesome and annoy-

ing problems, but none of them are insurmountable, and they

have been, and are being, solved. As a result, we have loco-

motives regularly assigned to runs aggregating three hundred

and four hundred miles per day in freight service. In order

to make this mileage, a locomotive cannot be held on side

tracks, but must be kept moving. Right here is where an-

other great advance has been made in railroad operation.

The stopping and holding of a freight train for trivial

reasons used to be a common occurrence, but this is no

longer the case. With double tracks, good signal systems

and good despatching, it is possible to run an entire division

without stopping, except for water. One of the most wasteful

and vicious practices ever instituted on our railroads was

the stopping of freight trains for orders, and this is being

rapidly relegated to the scrap pile, where it belongs.

The stopping of a five or six thousand ton train without

good and sufficient reason is a serious offense against good

operation, and it is being looked upon as such and treated

accordingly.

A number of years ago I w-as on a locomotive hauling

4,600 tons w-hen a track foreman held a red flag in front

of it, until it came to a dead stop, with the train standing on

a curve, and then stepped aside and signaled to go ahead.

In trying to start, two drawbars were pulled out, and it was
two hours before the train was again under way. By this

time three or four additional trains were lined up behind

it, and one track of the division w-as tied up. The trackmen

were only leveling up the tracks and tamping ties, and the

train could just as well have been allowed to keep moving
at a low speed, as there was not the slightest danger of a

derailment. These things are now being watched more
closely, and this could not occur today.

There has probably been more said and more written

about coal than any other subject in connection with the

operation of locomotives, and coal saving has been so well

thrashed out that there w-ould seem to be little left to say,

but, like the poor, this is always w-ith us, and always will be.

\\'hile, from some points of view% w-e have made w-onderful

progress in coal saving, from others, we have hardly

scratched the surface. One of the latter is in regard to

the size, or physical condition of the coal. It was formerly

believed that the chemical analysis was the only test, and
only tw-o grades as to size were generally used, viz.: run-

of-mine and slack. On some roads lump was supplied for

passenger runs, but, as a rule, run-of-mine w-as used. It was
also generally believed that there were only two grades of

coal as to qualit)-, that is, good coal and poor coal.

Both these beliefs are rapidly being changed, and it is

becoming recognized that what is good coal for one locomotive

might be poor coal for another, and coal which would result

in a locomotive failure on one locomotive would give perfect

results on another. There are to-day large numbers of

locomotives running and giving excellent results with grades

of coal, which, five years ago, were considered so poor as

to be useless. This has been accomplished by fitting the
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locomotives with appliances specially designed to enable
them to burn low grade coal.

The cjuestion of the size of coal is of such importance
that a committee was appointed by the International Rail-
wa}- Fuel Association to conduct a series of tests, the main
object of which was to determine the most desirable size of

bituminous coal to use on locomotives. A complete and
exhaustive series of tests was made by this committee at

the Universit}- of Illinois, during which six different sizes

of coal were tested. The bituminous coal operators have for

some time been grading their produce as to size to a limited

extent, and, under normal conditions, this practice will be
extended more and more, as it has been found advanta-
geous to both the producer and consumer. The probability is

that at no very distant day the grading of bituminous coal as

to size will, under normal conditions, be just as complete
and just as universal as is the grading of anthracite.

Locomotive coaling plants are now being built to provide
for the handling of different sizes of coal, and this practice

will, under normal conditions, be extended. This neces-

sitates a more careful superv-ision of these plants, and the

men in charge must be of a higher grade of intelligence

than formerly.

Some railroads are using a mixture of anthracite and
bituminous coal and formerly they were put on the tanks in

alternate layers and the fireman depended upon to see that

the mixing was properly completed. This practice is being

improved on by the installation of mechanical mixing plants

in which the two coals are thoroughly and mechanically

mixed in the coaling station and before being put on the

tender of the locomotive. The results from this practice

have been found to be of sufficient advantage to more than

compensate for the slight additional expense.

In fact, it is now well recognized that it is a good
investment to go to almost any trouble and expense to see

that the coal placed on the tank of a locomotive is of such

a character as to preclude any danger of a locomotive delay

or failure which the crew could claim was due to the coal.

THE FIREMAN

The instruction of firemen is being given more attention

than formerly, as it is well understood that with improper

firing, twenty to thirty per cent of the coal is wasted. There

are to-day more traveling firemen employed than ever before,

and the practice of employing them is being e.xtended, as

they are found a good investment, not only because of the

saving they make in the coal burned, but also in the reduc-

tion in train delays owing to failures for steam due to bad
firing. Furthermore, correct firing is essential to a loco-

motive hauling full tonnage and being worked to full

capacity, and a good fireman can be depended on to take

10 to 15 per cent more tons over a division than a poor one.

Correct firing was a hobby of the late C. W. Hayes,

superintendent locomotive operation of the Erie Railroad,

and while this was pretty generally known, I doubt if the

results he obtained from riding this hobby were as well

known. From what I saw of the locomotives under his

supervision, and from what I learned regarding them from

experts in my employ, I formed the opinion that the average

of the firing done on them was better than any other I know
anything about. As a result of the careful and persistent

following up which Mr. Hayes gave this subject, I know
that these locomotives were worked more nearly to their

full capacity than is usual with hand firing, and I have

every reason to believe they were burning less coal in relation

to the work done. I have looked in the fireboxes of many
locomotives on that road and found many fires which showed
clearly that the fireman had been doing a good job. On the

other hand I have looked in the fireboxes of locomotives on

other roads, some of the officials of which roads were in

the habit of using their most patronizing tone of voice when

speaking of "The Poor Old Erie," and have found many
of them so full of coal and ashes that they would fall out
of the fire door when it was opened.

There is probably no other line of work of equal import-

ance where men have the proposition put up to them with as

little instruction and preparation as they have when they

tackle the job of firing a locomotive, and I doubt if there

is any other place on a railroad where more effectual safe-

guards can be erected against possible waste than can be
done bv a well organized force of firemen instructors.

The railroads of this country have for several years past
been showing an increase in net earnings in the face of
reductions in rates and increases in operating e.xpenses, and
the\- have been doing this with a regularity and to an extent

which has resulted in the belief in many minds that the

rates which they have been receiving were too high, and
should be even further reduced. If the foregoing state-

ments of what has been, and is being done, are given careful

consideration, it will be seen that the good showings which
have been made, are the result of the outlay of large sums
of money in a carefully analyzed s}stem of improvements
for increasing efficiency. The railroads have been buying
locomotives of the greatest hauling capacit}' ever known, and
also the most efficient in operation. They have also been
furnishing better engine house supervision, increasing loco-

motive mileage, reducing train delays, using better coal, and
giving better supervision to the burning of coal. This is

not the entire list by any means, but as a result of these

and other things, all with the same object in view, the rail-

roads of the United States have been for many years and
are to-day, hauling a ton of freight one mile at a less cost

than it ever has been or is being done in any other country

in the world, and are carrying passengers at a less cost and
in greater comfort than they think of expecting elsewhere.

WATCH THE HIGH WATER MAN
Some locomotive engineers seem possessed to carry the

water too high in the boiler. It is a practice that wastes

coal and interferes with the proper performance of the loco-

motive. High water restricts the steam space and gives the

steam a much too high degree of priming. It is particu-

larly objectionable on superheater locomotives. If the

water level is kept at such a point that water is carried over

through the throttle and dr\^ pipe into the superheater, the

latter has to turn this water into steam, thus giving up part

of its surface for evaporative purposes, and there is a conse-

quent reduction in the amount of superheat obtained and a

falling off in the locomotive's performance. The super-

heater is placed in a locomotive for the purpose of super-

heating steam, not for evaporating water. The so-called

"high water man" should be carefully watched and instructed

in carrying the water level at a point as low as possible, con-

sistent with safety. This is a point which should be the

subject of constant care and attention on the part of the

cnginemen and road foremen. If given the attention it de-

serves, it will Ijring results which will pay for the time and
energy taken to watch it.

Penxsylv.ania Holds Fast Train for Sick ^\ atciiman.

—The Pennsylvania Railroad company showed the human
side of the corporation one morning recently when it held up
one of its through passenger trains, running as an extra with

first class privileges, for half an hour to get a doctor on board

who would carry relief to a lone watchman in a little box six

miles west of Lewistown Junction, Pa., suffering from an

acute attack of cramps. .After the doctor had administered

first aid to the sick watchman, both were brought to a local

hospital in the caboose of a freight train.



THE OCCUPATIONS of machinist, boilermaker,

lilacksmith, etc., which require a high degree of

mechanical skill and are necessary in time of peace,

become a national asset in time of war. The importance

of railway workers trained in

these trades, during periods of

national emergency, has been

demonstrated during the past

few months. A statement has

been issued by the national

government calling attention

to the necessit}' of developing

a bod\- of highly trained in-

dustrial workers, so that the

war may be pushed to a suc-

cessful conclusion. It is,

therefore, imperative that those

in charge of training me-

chanics do not grow lax in

their efforts and that the num-
ber of apprentices learning

trades be kept to the highest

possible point consistent with

the shop efficiency.

Owing to the scarcity of

skilled men at this time there

is ample opportunity to place

the more advanced apprentices

on productive work. This

will help the apprentice to

develop confidence in himself,

and in the meantime increase

shop output. Present condi-

tions again demonstrate the

lack of a sufficient number of

thoroughly trained mechanics.

It is unfortunate that it takes times like the present to wake
us up to the fact that skilled men are an absolute necessit}'.

Those concerns which have well-established apprenticeship

systems have not fared as badly as those which are not

so fortunate. However, it is also a fact with those concerns

THE PENNSYLVANIA Railroad has

always given much attention to the

training of its employees in the me-
chanical department. There has possibly

been, however, too great an emphasis placed

on the training of college men for the more
important positions and too large a gap be-

tween the regular and the special apprentices.

Mr. Yoder sketches the latest developments

in the apprenticeship course from which it

appears that this gap has been filled and that

it is now possible for the regular apprentice

to go as high as his abilities and energy will

permit. Indeed, regular apprentices are en-

couraged to qualify for the more important

positions.

The wisdom of modern apprenticeship

methods advocated by such men as Basford,

Cross and Thomas is being emphasized in

the present emergency and it is to be hoped
that the railroads will awaken to the abso-

lute necessity of adopting such methods.

that have a well-established system that apprentices have

not always been h^red w.th a definite degree of regularity.

In order that appienticeship be successful and supply the

ever-increasing needs for skilled men it is imperative that

a definite minimum number
of apprentices be hired every

month, irrespective of in-

dustrial conditions for the

time being. In many cases

where too few apprentices

were hired in the past the re-

sult was that at times like the

present an insufficient number
of graduates are forthcoming.

!Much has already been

written about apprenticeship

but present conditions, due to

the war, demand with increas-

ing importance that the me-
chanical department of the

railroad have a well-estab-

lished apprenticeship system

which provides:

First—The training of com-

petent skilled and intelligent

mechanics.

Second—The training of

men for minor executive posi-

tions.

Third—The training of

men, who are college gradu-

ates, for executive positions

requiring an engineering edu-

cation.

Fourth—School instruction

co-incident with tlie work be-

ing done by the apprentices in the shop.

\\'itli the above objects in view, there are established on

the Pennsylvania Railroad three grades of apprentices;

namely. Regular, First-class and Special. The regular

apprentices comprise the major part of the apprentices em-
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ployed. These graduate as mechanics and are given employ-
ment in the shops and engine houses. It is toward this

class that the main effort is directed. The training is such
as to embody every phase of shop work encountered in build-
ing or repairing railway equipment. At tlie end of the

Third Year Apprentice Tur the Wheel Shop

four-year training they are highly skilled mechanics and
can follow successfully any one of a number of activities.

First-class apprentices are appointed from regular ap-

prentices after serving three )'ears. They win this recogni-

tion through diligent application in both the shops and
school and after having demonstrated their fitness to \)e

advanced to the highest standing. Apprentices from all

shops have opportunity to become first-class apprentices. If

appointed to this advanced standing they must be trans-

ferred to Altoona, since all first-class apprentices are trained

at these shops. The schedule embodies a wide range of all

phases of railroad work which fits the first-class ajjprentice

to occupy positions of minor responsibility and leadershij)

upon the completion of his course. Many are appointed lo

important positions after proving themselves worthy and

competent, and are in line for further advancement. As a

prize to the best and most capable, one first-class apprentice

each year is advanced to the grade of motive power inspector

and placed on the same standing as graduate special ap-

prentices. This means that if those so appointed continue

to develop, they will be in line for promotion to the higher

positions the same as graduate special apprentices.

Special apprentices are graduates of recognized technical

colleges or universities who serve three years at the Altoona

shops. The greater part of the time is devoted to intensive

training in all phases of shop work, including car ijuilding

and repairing, enginehouse wrjrk, and locomotive firing. The

aim is not to develop skill and mechanical dexterity, but to

give a general insight into shoj) conditions, locomotive opera-

tion, etc., so that as higher officials these men will be able

to make judicious decisions on important work that may

come before them as executives. It is unfortunate thougii

that there are so few special apprentices at this time due to

the unprecedented demand for college trained men. 'I'his

condition makes it imperative that the standard of the other
grades be raised to fill this gap. It is encouraging to note
too that the first-class apprentices are being used in many
cases where special apprentices were formerly employed.

.APPRENTICE SCHOOL

Perhaps no other factor has had a greater influence in
improving the apprenticeship system than the establishment,
by the company, of its apprentice schools. An experimental
school was established in February, 1910, by having two
instructors from the Pennsylvania State College conduct a
class consisting of thirty selected apprentices. This class
met twice a week for two hours each period and proved to
be such a success that in the following September two in-
structors were employed by the company and placed on the
rolls of the superintendent of motive power, Eastern Peimsyl-
vania division.

The enrollment at the beginning of the first school year
was 180 while in July of the following year this number
had increased to 277. The development has since been
rapid and within the last two years the instruction system
has been extended to include all shops on the Lines East.
There are now eleven schools, and apprentices at all shops
receive practically the same training. The largest school
is at Altoona, where 235 apprentices are now enrolled. In
these schools apprentices are given a thorough training in

the underlying physical and mathematical principles of their

respective trades. The object is to give regular and first-

class apprentices the benefit of education and thereby make
them of more value to themselves and more efficient workmen.
The subjects taught unfold reasons for things done in the

shops, the school and shop work being closely coordinated.
Prol)lems are given which require shop experience to be an-
swered intelligently. In this way habits of observation are
early acquired and the apprentice learns to analyze difficult

situations and arrive at a proper solution of his problems.
In addition a thorough grounding in practical mathematics
and mechanics is included in the school course. The prob-
lems given are pract'cal, and whenever ])ossible are made

Third Yenr Apprentice Worthing In Link Gang

to apply to some jjliase of work wliich may come under the

immediate ob.servation of the apprentice. The texts used
are especially adapted for instruction in Penn.sylvania Rail-

road standards and methods. The instruction given covers
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problems dcalint; with locomotive.';, car.*, machine tools, screw

jacks, blocks and tackle, thread cutting, gears, belts and pul-

leys, cutting speeds of tools, etc.

The apprentices who are more proficient and advanced in

their studies are given cour.ses in locomotive valves and valve

gears, valve setting, materials of construction, strength of

materials, locomotive boiler construction and operation, and
in man\- cases applied elementary elcctricit)'. This w^ork

is arranged so that apprentices who have had a good school-

ing and those with initiative can advance to the higher sec-

tions early in their apprenticeship, and thereby obtain more
of the advanced subjects and have greater opportunities to

earn recognition as first-class apprentices. With this course

of instruction ap])renticcs become familiar with the underly-

ing principles of their trade and receive the mental training

to develop right methods of thinking. The apprentice school

is making it possible for graduate first-class apprentices to

be used to good advantage where formerly only special ap-

projier lines. Standardized sliop schedules are furnished to

shoj) officials for guidance in training apprentices in the vari-

ous trades, so that all ajjprentices, no matter where they serve
their time, will receive practically the same training. As an
aid in a closer supervision of the work jiertaining to appren-
tices, all .shop schedules, together with rules and regulations,

etc., have been issued \>y the general superintendent of motive
power in the form of .standard in.structions Xo. A-1, "Or-
ganization and Rules Governing Employment and Training
of Apprentices." Tlie.^e instructions tell definitely what each
apprentice is to receive, while at the same time they set forth

in a concise way what is expected of the individual appren-
tice.

With the new organization for training apprentices in

both the school and the shop, Ijoys entering the shops to learn

a trade no longer find themselves part of a vast organization
in w^hich they have that feeling of being lost. They are being
respected by the shop officials and the men employed and

Advanced Section Receiving Instructions in Mechanical Drawing, Shop Sl<etching, etc.

prentices were employed. It also enables graduate regular

apprentices to qualify for important positions in time to

come.

SHOP FOREilAN OF APPRENTICES

The successful operation of any apprentice system depends

on the apprentice being given the right kind of instruction

in the shop. In order to see that apprentices follow definite

shop schedules and are given the right kind of work, the

position of shop foreman of apprentices was established. This
official is responsible for the proper observance of the shop

schedules. He reports to the supervisor of apprentices, co-

operates with the shop officials and sees that the proper in-

struction is given apprentices in the shop. He assists in

placing the apprentice, after graduation, on work suitable to

his ability. At Altoona shops he is assisted by the shop in-

structor. Many difficulties which the new boy assigned to

a machine meets with are thus smoothed out and the output

is kept at the highest point from the very beginning. The
work of these men has increased materially the general in-

terest and enthusiasm of the apprentice during the short time

the plan has been in operation.

Since the establishment of the apprentice schools and
closer supervision of the shop work, a decided increase in the

interest toward apprenticeship has Ijeen shown by tlie shop

officials and the men in the shop. Instead of apprentices

being left to drift aimlessly about the shop and pick up a

trade as best thev can, their energies are now directed alone

find all amiable and ready to assist them in every way pos-

sible. From the fact that apprentices are followed closely

in their work, they early realize the advantages of putting

forth their best efforts. With the added advantages of win-

ning promotion from regular apprentices to first class, and
from first-class apprentices to that of motive power inspector,

there is increased incentive to strive for advanced standing.

At the same time regular apprentices who have later developed

exceptional ability along special lines have been placed in

important positions, so that the new apprentice sees a definite

future ahead and apprenticeship has become more attractive.

As a whole an apprentice finds his four years spent in the

shops a source of pleasure, and in years to come will look

back to his apprenticeship with a great amount of pride.

Apprenticeship has been the making of many a man, and,,

since the advent of the apprentice school and special shop

supervision and instruction, it is believed that, next to a col-

lege education, it is the best preparation for a life vocation.

[Mr. Voder's mention of the co-operation received from

Pennsylvania State College is of special interest in conjunc-

tion with the article by Professor Arthur J. Wood of that in-

stitution, which will be found elsewhere in this issue. Active

co-operation of this sort between our railroads and the col-

leges and universities is to be commended. A most remark-

able demonstration of what can be done in this way is the

work done by the co-operative engineering courses of the Uni-

versit\' of Cincinnati under the direction of Dean Schneider.

—Editor.]



The Railroad "Roll of Honor
Seventy Thousand Men Have Entered Government
Service—20,000 From the Mechanical Department

NEARLY five per cent of all the employees of the rail-

roads in the United States are now in some branch of

the army or navy, according to information furnished

by the carriers, in answer to inquiries made by the Railway

Age. Replies were received from 118 railroads, operating

a total of 200,744 miles of line, or about 77 per cent of the

entire mileage of the country.

These roads reported that 54,-

375 officers and employees had

left their service since the de-

claration of war to join the

military or naval forces of the

United States. If the number
of men which the remaining

railroads of the country have

furnished to the government

bears the same relation to their

mileage as for the roads from

which reports were received,

the total number of railway

men in army and navy is ap-

proximately 70,000 or nearly

five per cent of all the em-

ployees. About 1,800 railroad

men have received commis-

sions as officers. More than

one-fourth of the total number
of men in government service

are former employees of the

mechanical department. The
total number of men from the

mechanical department
is probably about 20,000.

Railroad men have been

called on by the government

for special service as have no

other classes. Soon after the

declaration of war nine rail-

way regiments were organized for scrvifc on the roads sup-

plying the American forces in France. Two additional regi-

ments, the 21st Engineers, for light railway construction,

and the .35th Engineers, a shop regiment, have been organized

at Camp Grant. RfKkford, 111., during the past three months.

Still another special military organization recruited from

the ranks of the railway employees is the Russian Railway

THE AMERICAN RAILROADS may
justly feel proud of their record since

this country entered the war. Even
with the enormous burden placed upon them
since war was declared, the carriers have not

asked for exemption for their employees, ex-

cept in special cases, and have performed

splendid service for the government. The
remarkable work of the engineer regiments

recruited from the railroads, is known to all

who have read the despatches from the

front. It is not unreasonable to expect that

many of the railroad men in other branches

of the service will make equally brilliant rec-

ords. Their fellow employees who are left

to do their part in winning the war at their

regular posts will follow the activities of

their companions across the seas with keen

interest. The list of mechanical department

men who have received commissions, given

in the accompanying article, will, therefore,

be of special interest.

Corps, consisting of 200 officers chosen from the railroads

of the Northwest which sailed for Russia this fall, where
the\' were expected to engage in the rehabilitation of the

Trans-Siberian railway.

The organization of the railway regiments for service in

France and also the Russian Railway Corps, was carried on
under the direction of S. M.
Felton, president of the Chi-
cago Great Western, who is

now director general of rail-

ways, with headquarters at

Washington. The men chosen
for the heads of both these or-

ganizations are former officers

of the mechanical department.

The highest commission ac-

corded to any railroad man in

the government service is held

by W. W. Atterbury, vice pres-

ident of the Pennsylvania
Railroad, now Brigadier-Gen-
eral and Director General of

American Railways in France.

Gen. Atterbury entered rail-

way service in 1886 as an ap-

prentice in the Altoona shops

of the Pennsylvania Railroad.

He rose to the position of gen-

eral su])erintcndent of motive

])ower in 1901, was made gen-

eral manager in 1903 and in

1909 became vice president.

Prior to his appointment as

the director of the American
railways in France, Gen. At-

terbury had been active in the

work of recruiting the first

nine railway regiments.

\l. H. iMaxlield, sujierintendcnt of motive power of the

Western Pennsylvania division of the Pennsylvania Rail-

road, is a lieutenant-colonel with the American Railway
forces in France. In addition to these officers, the mechan-
ical department of this road has furnished the military

forces of the United States 2 majors and 13 captains.

The railroads of this country have without exception will-
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ingly furnished their full quota of men to the government.

Some of the large railroad s}stems have not been able to

furnish statistics showing the number of employees in the

government service. The list below gives as complete data as

it was possible to secure concerning the men from the me-

chanical department of the railroads of this country who
have received commissions as officers and also the total num-
ber of men from all departments who have joined the colors.

Arizona Eastern

Mechanical Department Employees Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

Worcester, H. W Draftsman 1st Lieut

Employees who received commissions
Total number of employees in government service.. 87

Atchison, Topeka & Santa Fe
Mechanical Department EMriovtEs Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

Chapman. E. E Asst. Engr. Tests. Captain Ord. Dept.

Grover, C. A Mcch. Insp Captain Depot Brigade
Jackson, J. R Asst. Engr. Tests. Captain Ord. Dept.

Peck, H. M Machinist Captain Infantry
Schuster, G Asst. Engr. Tests. Captain Ord. Dept.

Bohnstengel, Walter.. Asst. Engr. Tests.lst Lieut Ord. Dept.

Hill, \V. J Master Mechanic. 1st Lieut Ry. Engrs.

Miller, II. R Mach. Helper .... 1st Lieut Xational Guard
Reed D R Material Insp. ...1st Lieut Ord. Dept.

Robinson. .A. VV Asst., Test Dept. 1st Lieut Ord. Dept.

Richter J. P .\sst.. Test Dept. .1st Lieut Aviation Corps
Sanders E C .•\s5t.. Test Dept.. 1st Lieut Ord. Dept.

Von Blucher. L. F...R. H. Foreman.. 1st Lieut Ry. Engrs.

Wheeler, G. O Fireman 1st Lieut Aviation Corps

Employees who received commissions 97

Total number of employees in government service 3.000

Atlantic Coast Line

Mechanical Department Employees Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

Mapother, Jr., H. H.. Inspector 2nd Lieut 305th Engrs.

Sanders, W. C Draftsman 2nd Lieut C. A. C.

Emplovees who received commissions 37

Total number of employees in government service 760

Baltimore & Ohio
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

McDonough. J. J .Asst. Supt. Shops.Captain E. O. R. C.

Gaither, H. B Gen. Pc. Wk. Insp.lst Lieut Engr. R. C.

McGuire, J. J Master Mechanic. 2nd Lieut Engr. Corps
Mellon, F. C Inspector 2nd Lieut Infantry

Offutt, R. J Machinist 2nd Lieut Engr. Corps

Employees who received commissions 69
Total number of employees in gove

Bangor & Aroostook

Total number of employees in government service

Bessemer & Lake Erie

Total number of emplcyees in government service 2

Boston & Albany
Mechanical Department Employees Who Received Commi;

Railroad Military Branch <

Name Position Rank Service

Smith, E. H Master Mechanic. 1st Lieut Ry. Eng

Emplovees who received commissions
Total number of employees in government service 2

Boston & Maine
Mechanical Department Employees Who Received Commii

Railroad Military Branch .

Name Position Rank Service

Bradley, Ralph Insp. Fuel Serv. .Captain 14th Eng

Emplovees who received commissions
Total number of employees in government service !,<:

Buffalo, Rochester & Pittsburgh

Employees who received commissions
Total number of employees in government 370

Central of Georgia
Total number of employees in government service 341

Central of New Jersey

Employees who received commissions 5

Total number of employees in government service 652

Central Vermont
Mechanical Department Employees Who Receu-ed Commissions

Railroad Military Branch of
Name Position Rank Service

Lampman, L. H Machinist Lieut Infantry

Employe

Position Rank
.Machinist Lieut

o received commissions
Total number of employees in government servi

Chesapeake & Ohio
.Mechanical Department Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Bills, A. C Machinist 2nd Lieut
Employees who received commissions 23
Total number of employees in government service 575

Chicago & .Alton
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Uelwig, .A. A Trav. Car. For. .Lieut Engrs. Corps
Employees who received commissions 12
Total number of employees in government serA'ice 195

Chicago & Eastern Illinois

Employees who received commissions
Total number of employees in government serv 274

Chicago & North Western
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Brandt, J. E Rd. For. of Eng. Colonel 126th F.
Je G. B.
Luth. F. L...
Mc.Mahan. Ray
La Bru, H....
Lowry, F. H..
Miller, F. C...
Sanborn, T....
Schultz. E. . .

.

Cooley. E. AL

.

Holt, J. W
Tames, W. H..
"Stewart. E. L.

Employees who
Total number o

Fireman Captain Truck Co.
.Asst. Car For Captain 126th F. A.

....Fireman Captain l-'ield .Artillery

....R. H. For 1st Lieut Russ. Ry. Corps

....Traveling Engr.. .1st Lieut Russ. Ry. Corps
Traveling Engr.. .1st Lieut Russ. Ry. Corps

....Engr 1st Lieut 108th Engrs.
Master Mechanic. 1st Lieut Ky. i:ngrs.— .Engr 2nd Lieut Nat'l Guard

....Boiler Foreman.. 2nd Lieut Russ. Ry. Corps
R. H. For 2nd Lieut Russ. Ry. Corps
Inspector 2nd Lieut Russ. Ry. Corps

f employ
47

1,573

CI

Chicago, Burlington & Quincy
HANiCAL Department Employees Who Received Commissions

Railroad Military Branch of
Name Position

Ry. Corps
Ry. Corps
Dept.

Ry. Corps

Mecha

Name
Erunner. E. F...
Jones, A. E. . . .

.

Employees
Total num

Meciian

Name

1,486

J. C Master Mechanic. Captain Russ.
Koach, J. B Master Mechanic. Captain Russ.
Woody, A. E Test Car For Captain Ord.
Law, George Safely Insp 1st Lieut Russ. Ry. Corps
Swartzcope, F. W....R. H. For 2nd Lieut Russ. Ry. Corps
Waldhaus, A. A Asst. R. H. For.. 2nd Lieut.

"" " '

Employees who received commissions
Total number of employees in government s

Chicago Great Western
Department Employees Who Received Com-missions

Railroad Military Branch of
Position Rank Service

Machinist 2niJ Lieut Russ. Ry. Corps
R. H. Foreman.. .3nd Lieut Russ. Ry. Corps

who received commissions 12
ber of employees in government service 306

Chicago, Indianapolis & Louisville

Employees who received commissions 4
Total number of employees in government service 123

Chicago, Milwaukee & St. Paul
partment Employees Who Received Commissions

Railroad Military Branch of
Position Rank Service

..Trav. Engr Captain Russ. Ry. Corps
Young, -A Master Mechanic. Captain Ky. Engrs.
Lusk. George Engr Lieut Russ. 5y. Corps
Merz, -A. S Engr Lieut Russ. Ry. Corps

Employees who received commissions 34
Total number of employees in government service 1,645

Chicago, Rock Island & Pacific
Mechanical Department Emplovees Who Received Com.missions

Railroad Military Branch of
Name

,

Position Rank Service
Eck. P Boiler For. 1st Lieut Russ. Rv. Corps
Mueller, S Foreman 1st Lieut 3rd Res. Engrs.
Phelan. T. F Rd. For. Equip... 1st Lieut Russ. Ry. Corps
Reed. C. W Rd. For. Equip... 1st Lieut Ry. Engineers
Schlemmer, H Loco. Engr 1st Lieut National Army
Jones. J. R Engr 2nd Lieut Russ. Ry. Corps
Roberts, J. G Fuel Inspector. . .2nd Lieut National Army
Tatum. H Gen. For 2nd Lieut Russ. Ry. Corps.

Employees who received commissions 26
Total number of employees in government service 1,457

Chicago, St. Paul, Minneapolis & Omaha
Mechanical Department Empioyees Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

Burton, W. Y Shop For Lieut.-Col Infanir
Enockson, H. A
Lystad. A .

.

Bronson, H
Copeland. Peter
Dietz, Fred A.
Kuhfeld, W. G,
Larson. Chas..
Lyksett. A. J..
Mathews. J. V.
Mattison. C. J.
Peters. E. S...
Sorenson, C. H,

70

..Captain Russ. Ry. Corps
Tinner Captain Infantry
Dr3i>=man Lieut E. O. R. C.

Engr Lieut Russ. Ry. Corps
Firdnan Lieut National .Army

!! R. fl. Foreman ..Lieut Rust. Ry. Corps
Trav. Engr Lieut Russ. Ry. Corps
Painter Lieut Infantry
Asst. B. M. For. .Lieut Rus*. Ry. Corps
Lcco. Engr Lieut Russ. Ry. Corps

...Ass! B. Si. For.. Lieut Russ. Ry. Corps
Machinist Lieut Russ. Ry. Corps

Van Dresar, M. S Boilermaker Lieut Russ. Ry. Corps

Employees who received commissions . • • •

Total number of employees in government service.- 371
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Cincinnati, Indianapolis & Western
Employees who received commissions
Total number of employees in government 52

Cincinnati Northern
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Berthold. A Roundhouse Man. .1st Lieut

Employees who received commissions 1

Total number of employees in government service 30

Cleveland, Cincinnati, Chicago & St. Louis
Employees who received commissions
Total number of employees in government service.

Colorado & Southern
'I^mployees who received commissions
Total number of employees in government service

Cumberland Valley

Employees who received commissions
Total number of employees in government ser

Delaware & Hudson
10Employees who received commissions

Total number of employees in government service 434

Delaware, Lackawanna & Western
Employees who received commissions 2
Total number of employees in government service 88

Denver & Rio Grande
Total number of employees in government service 249

Elgin, Joliet & Eastern

Total number of employees in government service 319

El Paso & Southwestern

Employees who
Total number of emplo;

ed
gov 151

Erie

Mechanical Department Employees \\'ho Received Commissions
Railroad Military Branch of

Name Position Rank Service

Thorpe, John Engr. Tests Captain Aviation Corps

Employees who received commissions 26
Total number of employees in government service 1,375

Great Northern

Mechanical Depahtment Employees Who Received Commissions
Railroad Military Branch of

Name Position Rank Service

Emerson, G. H Gen. Mgr Colonel Russ. Ry. Corps
Hawkins. R. B Supt. of M. P Lieut. Colonel ..Russ. Ry. Corps
Benson, J. C Mast. Mech Captain Russ. Ry. Corps
Boynton, Robert Draftsman 2nd Lieut Infantry

Kellenran. R. C Draftsman 2nd Lieut Q. M. Corps
Upton. \Vm. B Inspector 2nd Lieut U. S. R. Corps

Employees who received commissions 23

Gulf, Mobile & Northern
Total number of employees in government service 67

Illinois Central

Mechanical Department Employees Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

Nash. F. P Con. Foreman 1st Lieut Ry. Engrs.
Donker. J. E Car Repairer 2nd I-ieut

Hitton, J. .A ICngine For 2nd Lieut
Kern. J. W.. Jr Gen. Foreman. ...2nd Lieut

Employees who received commissions 57
Total number of employees in government service 1,916

International & Great Northern
Mechanical Iiepartment Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Fletcher, H. V Draftsman 1st Lieut

Employees who received commissions 9
Total number of employees in government service 162

Kansas City Southern
Total number of employees in government service 135

Lake Erie & Western
Employees who received
Total numljcr of employ) governm

Long Island

133

Name
FoJter. F. If.

Mechanical Depamtment Kmi-lovles Who Received Commissions
Railroad Military Branch of
Position Rank Service

.Gen. Foreman of
.Substations Captain National Army

Macic, J. W iubst. Syi. Opcr. .Captain Srmy
Beit, H. S Foreman Substa-

tion Dept Lieutenant National Army
Dempiey, J. M Draftsman Lieutenant Navy
Kieljr, E. J., Jr Elcc, Inspector. . .Lieutenant Nat'l Army

Employees who received commissions 7

Total number of employee* in government service 279

Los Angeles & Salt Lake
Employees who received commissions 8
Total number of employees in government service 116

Louisiana Railway & Navigation Company
Total number of employees in government service 60

Louisville & Nashville
Mechanical Department Employees Who Received Commissions

Railroad Military Branch ofName Position Rank Service
Finley, G. S Machinist 2nd Lieut v..

Employees who received commissions '. 30
Total number of employees in government service '. 1,410

Maine Central
Mechanical Department Employees Who Received Commissions

V Railroad Military Branch of-Name Position Rank Service
Sturgeon, R Loco. Engr 1st Lieut Engr. Corps

Employees who received commissions 10
Total number of employees in government service.!!... 252

Michigan Central
Employees who received commissions g
Total number of employees in government service!...!!! 551

Minneapolis & St. Louis
Mechanical Department Employees Who Received Commissions

Railroad Military Branch ofName Position Rank Service
Rogers, C. B R'd Fm. of Eng.. Lieut Russ. Ry. Corps

Minneapolis, St. Paul & Sault Ste. Marie
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of^3™e Position Rank Service
Casey, J Master Mechanic. Captain
Roberts, F. M Trav. Engr 1 st Lieut
Bauers, C. A R. H. For 2nd Lieut
Greenseth, A. G R. H. For 2nd Lieut
Patton, F. S Machinist 2nd Lieut! !!!!""
Praiss, W. C Engineer 2nd Lieut

Employees who received commissions 14
Total number of employees in government service...!!! 474

Missouri, Kansas & Texas
Employees who received commissions 4Total number of employees in government service.!!!!! 80

Mobile & Ohio
Employees who received commissions 10
Total number of employees in government sVrv'ice! ! ! ! ! ! 150

Nashville, Chattanooga & St. Louis
Mechanical Department Employees Who Received Commissions

Railroad Military Branch ofName Position Rank Service
Law, A. J Master Mechanic. Captain O. R. C.

New York Central
Employees who received commissions

fi

Total number of employees in government service ! 4,978

New York, Chicago & St. Louis
Employees who received commissions 5
Total number of employees in government service..!!.! 176

New York, New Haven & Hartford
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Kearny, P. J Elec. Engr Captain Ordnance Dept.
Cole, A. B Inspector 1st Lieut -Army
Burr, C. M Road Foreman. . .2nd Lieut 14th Engrs.
Fleming. J Asst. For. Shops.2nd Lieut 14lh Engrs.

Employees ' who received commissions 26
Total number of employees in government service 1,446

New York, Ontario & Western
Employees who received commissions 2
Total number of employees in government service 128

Norfolk & Western
Mechanical Departmeni Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Davant, E. T Elcc. Reprm Captain Infantry
Lewis, E. B Engr. Tests Captain \riillery
White. O. L Furnace Rpm Captain Infantry
Budwcll, W Foreman Ist Lieut 35th Engrs.
Joines, Mac Engineer 2nd Lieut Cavalry

Employees who received commissions 49
Total number of employees in government service 865

Northern Pacific

Mechanical Department Employees Who Received Commissions
Railroad Military Branch of

Name Position Rank Service

Egbcrs, G. F M. M Captain Russ. Ry. Corps
King, 11. C Boiler Foreman.. . 1st Lieut Russ. Ky. Corps
Montgomery, M. S.. .Traveling Engn'r.lst Lieut Russ. Ry. Corps
Brown, J. J Machinist 2nd Lieut Russ. Ry. Corps
Ilazzard, G. H R. M. Foreman, .2nd Lieut Russ. Ry. Corps
Niskern, F. M R. II. Foreman. .2nd Licul Russ. Ry. Corps
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Kailroad Military Branch of

Name Position Kank Scn'icc

Paxton. L. A R- H. Foreman. .2ncl Lieut Russ. Ry. Corps
Terry, C. L iMachinist 2nd I.ieut Russ. Ry. Corps
\"icker.<, F MachiniM Ind I.ieut Russ. Ry. Corps

61
nt service 1.638

Northwestern Pacific

Employees who received commissions
Total number of employees in (jovernmcnl 56

474

Oregon Short Line

Employees who received commissions
Total number of employees in government service.

Oregon, Washington R. R. & Navigation Co.

Mech.v.nic.m. DEr.vRTMEST Emplovees W'lio Received Commissio.vs

Railroad Military Branch of

Name Position Kank Service

Hess. A. E Car Rep. Helper. 1st Lieut

Employees who received commissions 17

Total number of employees in government service 294

Pennsylvania System

LINKS WEST OF PITTSBURGH.
Mechanical Hep.mitmext Employees Who Received Commissions

Railroad Military Branch of

Name Position Rank Service

Haubrick. R .Machinist Captain Infantry

Brandt. O. H Foreman 1st Lieut '"'?"^7'-

Mcicer, J. B Mach. Helper 1st Lieut 10th Ohjo

Munro H. H Clerk 1st Lieut Signal Corps

Wood. L. F Frgt. Engineman. 1st Lieut Field Artillery

Bridges. P. F Repairman 2nd Lieut Machine Gun Co.

Minick. U. C Gang Foreman. . .2nd Lieut 19th Engrs.

Total number of employees in government service 3,229

PENXSVLVAXIA RAILROAD
Mecha.nmcal Dep.irtmext Employees Who Received Commissio.n-s

Name Railroad Military Branch of
Position Rank Service

Atterbury. W. W. . . .Vice-Prcs Brigadier Gen.. .. D.G. Am. Kys. F.

Ma.xfield H. 11 Supt. Mot. PowerLieut.Col '9"> g^- Lngrs.

Barrett. C. D Master Mech. ...Major W'h Ry. Engrs.

Gaskill, C. S Master Mech. ...Major ?-"'r,^^V^"^!rf

'

Byron. A. W Master Mech. ...Captain O': Dir.-Gen. Ry.

Dunkel, J. R B. M. Helper Captain Inlantry

Harris. R. H Car Repairman.. .Captain Cavalry

Hatfield, C. H Car Repairman.. .Captain Infantry

Huff. G. F Asst. Rd. F. of En.Captain J«h Ky. Engrs.

Kline, B. W Electrician Captain l^'h Ky. Engrs.

Lindner. W. C Asst. Gen. Formn.Captain 35th Ky. Engrs.

MacKendrick. R. G... Draftsman Captain lOSth U. S. F. A.

Moore. J. F Fireman Captain lU'st U. S. Cav.

Reynolds. R. II Power Plant Engr.Captain Infantry

Robbins. F. S Asst. Mast. Mech. Captain 'Slh Ky. Engrs.

Roberts. C Asst. R. F. of E..Captain -'1st Ry Engrs.

Salter, D. M Shop Hand Captain HUth M. G. Bat.

Smith, R. M Asst. R. F. of E..Captain 35th Ry. Engrs.

Whitman. E. B .Asst. R. F. of E.. Captain ; ISth Ry. Engrs.

Barr. P. W M. P. Inspector.. 1st Lieut Ord. Dept.

Boffenmeyer. C. G. . .Inspector 1st Lieut 19th Ky. Engrs.

Dickson. Jr.. O. S... Safety Inspector.. 1st Lieut 3.ith Ry. Engrs.

Diehl, J. C Chief Draftsman. . 1st Lieut Engrs. O. R. C.

Kiesel. J. H Inspector 1st Lieut 21st Ry. Engrs.
Mallan, T. L Foreman 1st Lieut 19th Ry. Engrs.

Morris. J. M Asst. Mast. Mech. 1st Lieut. 21st Ry. Engrs.

Richers. G. I Asst. Mast. Mech. 1st Lieut 15th Ry. Engrs.

Rowan. C. R Inspector 1st Lieut HOth U. S. Inf.

Rudd. W. B .\sst. R. F of E..lst Lieut I9th Ry. Engrs.

Steins. C. K Spec. App 1st Lieut 19th Ry. Engrs.

Welch. W Foreman 1st Lieut 19th Ry. Engrs.
Wightman. F. A Motive Pow. Insp.lst Lieut. . ., 19th Ry. Engrs.

Woodcock. R Asst. Supervisor.. 1st Lieut lllth U. S. Inf.

Bartlett. M. W Usher 2nd Lieut Off. Res. Corps
Bixler, D. S Asst. Inspector ..2nd Lieut 413th Teleg. Bat.

Brewer. P. C Asst. Supervisor .2nd Lieut Engrs. O. R. C.

Brown, C. G Spec. Apprentice. .2nd Lieut 19th Ry. Engrs.
Bvron. R. J Foreman 2nd Lieut 35th Ry. Fngrs.
Corbin. W. M Car Repairman. . .2nd Lieut 112th U. S. Inf.

Davis. K. N M. P. Inspector. .2nd Lieut Off. Res. Corps
Fahnestock. M M. P. Inspector. .2nd Lieut 19th Ry. Engrs.
Greeley, C. M Special App 2nd Lieut. 21st Ry. Engrs.
Hawkins. A. C Apprentice 2nd Lieut U. S. Coast Art.

Murray. J. V Mach. Helper ...2nd Lieut Off. Res. Corps
Xorthrup. C. D.-. .. .Fireman 2nd Lieut 114th U. S. Inf.

Richards. J. S Apprentice 2nd Lieut 311th U. S. Inf.

Schmitt, F. S S. H. Attdt 2nd Lieut 61st U. S. Inf.

Schwenk. H. R. D...Car Repairer 2nd Lieut 314th U. S. Inf.

Sheaffer, J. G Spec. Apprentice..2nd Lieut 19th Ry. Engrs.
Sellman. F. E M. P. Inspector . .Ensign U. S. Navy
Spenser, Jr.. W Inspector Ensign L^. S. Navy

Employees who received commissions 199
Total number of employees in government service 5.441

Pere Marquette
Employees v/ho received commissiors 6
Total number of employees in government service 152

Philadelphia & Reading
Employees who receive
Total number of emplc gove

1

1,283

Pittsburgh & Lake Erie

Mechaxicai- Department Employees Who Received Commissions
Railroad Military Branch of

Name Pi^sition Rank Service
Watson. J. R Inspection EnEr..lst Lieut Encrs. O. R. C.

Employees who received commissions 3

Total "number of employees in government service 425

Pitl^hurgh & Shaumut
Mechanical Department Employees Wiki Received Commissions

.
Railroad Military Branch of

Xamc Position Rank Service
Morgan. Jr., D. C....Mech. Engr Av. Sig. O. R. C.

Employees who received commissions 4
Total number of employees in government service 23

St. Louis-San Francisco
.Mechanical Department K

Railroad
Name Position

Sharpc. S. -B Hostle

ees Who Received Commissions
Military Branch of
Rank Service

. ..Ist I.ieut I'ieM .Artillery
W. R Hostler Helper. ..2nd Lieut Infantry

Employees who received commissions
Total number of employees in government service

St. Louis-Southwestern

Total number of employees in government service.

San Antonio & Aransas Pass
Employees who received commissions
Total number of employees in government service. 101

Southern
Mechanical Department Employees Who Received to.MMissiONS

Railroad Military Branch of
Name Position Rank Service

Caye. W. C. Jr Inspector Captain Engr. Corps
Bowling. J. D Chemist 2nd Lieut Marine Corps

Emjiloyees who received commissions 53
Total number of employees in government service 1.500

Southern Pacific Lines (Texas & Louisiana)

Mechanical Department Employees Who Received Commissions
Railroad Military Branch of

Name Position Rank Service

Janes, S. B Fireman 1st Lieut I'. S, .Army
Employees who received commissions 19
Total number of employees in government service 311

Southern Pacific (Pacific System)
Mechanical Department Employees Who Received Commissions

Railroad Military Branch of
Name Position Rank Service

Babcock, A. H Elec. Ener Major U. S. Reserves
Williams, W. O Master Mech Captain Russ. Ry. Corps
Cirby. A. A Loco. Engr 1st Lieut Russ. Rv. Corps
Rutherford. D. J Elec. Engr 1st Lieut
Waddell, H. C Loco. Engr 1st Lieut. Russ. Ry. Corps
Jones. A. E R. H. Foreman. . .2nd Lieut Russ. Ry. Corps
Wright. G. I Elec. Eng Lieutenant V. S. Navy
Houghton. T. W Ch. Eng. Pow. Pit. Lieutenant U. S. Navy
Hart. J. P Elec. Eng Ensign U. S. Navy

Employeps who received commissiuns 66
loial number of employees in government service 1,874

Spokane, Portland & Seattle

Mechanical Department Employees Who Received Commissions
Railroad Military Branch of

Name Position Rank - Service

Bornick, H. A Trav, Engr Lieutenant Russ. Ry. Corps
Fischer. B. F Boiler For Lieutenant Rus^. Ry. Corps
W^est, J Etjgineman Russ. Ry. Corps

Employees who received commissions 8
Total number of employees in governniein service 101

Tennessee Central

.Total number of employees in government service 73

Toledo, St. Louis & Western
Employees who received commissions
Total number of employees in government servic 50

Union Pacific

Mechanical Department Employees Who Received Commissions
Railroad Military Branch of

Name Position Rank Service

McClintock, H. E. .. .Draftsman Captain Engineer Corps
McCabe. A. R Foreman 1st Lieut Russ. Ry. Corps
Reid, M. B Motorman 1st Lieut Engr. Corps

Emiiloyees who received commissions 22
Total "number of employees in government service 1,240

Wabash
Mechanical Department Employees Who Recehed Commissions

Railroad Military Branch of

Name Position Rank Service

Bennett. H. M Loco. Fireman ..Captain
Dixon. E. A Asst. Boiler For. .1st Lieut Russ. Ry. Corps
Sullivan. J. J Machinist 2nd Lieut ..335th Infantry

Employees who received commissions 12

Total number of employees in government service 460

Western Maryland
Total number of employees in government service 108"

Western Pacific

Total number of employees in government service 143

Wheeling & Lake Erie

Total number of employees in government service 138



The Improper Loading of Lumber
Where Open Top Cars are Used for This Purpose
Care Must be Taken to Prevent Lading from Shifting

THE unprecedented measures restricting the use of

open cars which have been taken by Judge Lovett,

director of priorit}-, show the importance of securing

the maximum sers-ice from this class of equipment. The
tonnage of coal that will have to be moved this winter will

break all records and the demand for cars will be greater than

Good Judgment or Good Luck in Making Up the Train

the supply. Gondola cars will, therefore, be urgently needed
for carrv^ing coal. On the back haul to the coal raining

regions gondolas are used for many commodities, one of the

most important being lumber. It is the purpose of this ar-

ticle to show how greater service can be secured from open
cars by better methods of loading lumber, when transported

in that class of equipment.

The loading rules of the M. C. B. Association, in brief.

The Transfer Track Is a Busy Place

provide that lumber loaded in open top cars must not extend

l.»eyond the end sill of the car unless protected by an idler,

nor within 6 in. of the brake wheel. If the load extends

above the side of the car, stakes must be provided to hola

the- lading at the side. The number and size of the stakes

dejjend on the height of the car .side, the height of the load,

the number of piles making up tlie load and the method of

loading. The tops of oppo.'ite stakes mu.-t be fa.'-tcncd to-

gether with boards or with wire. Lumber of equal thick-

ness must either be lapped or have strips placed transversely

between the lading and not more than 30 in. apart venicallv.
If the shipper so desires strips may be placed crosswise be-
tween each layer of dressed lumber. These rules have been
in effect for many years. The revisions which have been
made from time to time have been of a minor character.

It will be noted that the rules governing the lo«ding of

lumber in open cars are based on the assumption that fric-

tion will be sufficient to prevent lateral shifting of the load.

The adoption of heavier motive power and the increase in

the length of trains in recent vears has increased the severity

^
-

1 ^f*^^^^'^^ ^
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graphs of shifted loads which aro shown were taken at one

yard in a single week.

The Illinois Central a short lime ago conducted a special

investigation in order to determine the loss of service from

cars due to the reshaping of loads which had shifted in

transit. During a period of three months this road handled

7,926 cars loaded with dressed lumber. The total car days'

delay on these shipments amounted to 17,778, an average

of 2.24 days per car. Had it been possible for the Illinois

Central to avoid the delays to cars loaded with dressed lum-

ber during the three months referred to above, the road would

have had I'M more cars available for service. It is estimated



JANUARY, 1918 RAILWAY MECHANICAL ENGINEER

The method of bulkheading which has been in use on the

Illinois Central for loads on gondolas or flat cars is shown
in the illustration. The end is made up of three upright

posts, 4 in. by 6 in., to which are fastened 2 in. by 12 in.

boards. The corner post is fastened to the third side post

by diagonal strips of 1 in. by 6 in. lumber and similar brac-

ing connects the tops of the posts. In case the bulkhead is

used on flat cars, a 4 in. by 4 in. timber is placed crosswise

at the end of tlie car to hold the lower ends of the posts in

place.

That shippers are willing to co-operate with the railroads

in this matter of bulkheading cars is shown by the fact that

one large producer of lumber has adopted the practice while

the Southern Pine Association has urged its members to con-

I. C. G. SAFETY INSPECTOR'S REPORT

During the calendar year ended December .51, 1916, 136

employees were killed and 2,440 injured in coupling and
uncoupling cars; casualties resulting from employees com-
ing in contact with overhead and side obstructions and from
falling from and getting on and off cars occasioned 564
deaths and 15,9,57 injuries. This represents an increase of

13 in the number killed and 246 in the number injured in

the former class of accidents, and 59 in the number of killed

and 2,126 in the number injured in the latter class of acci-

dents, as compared with the fiscal year ended June 30, 1916.

During that fiscal year, 187 cases, involving an aggregate

of 542 violations of the law, were transmitted to the several

Typical Examples of Shifted Loads

sider the advisability of bulkheading their shipments. The
main obstacle to the adoption of the practice is the fact that

the shippers object to using so much lumber to secure the

load unless the roads make a corresponding increase in the

dunnage allowance. The present rules of the three principal

freight classifications provide that an allowance not to exceed

500 lb. will be made for temporary stakes, dunnage or sup-
ports when required to protect and make secure for shipment
property on flat or gondola cars upon which carload rates

are applied. It has been urged by the shippers that the

United S<:ates district attorneys for prosecution. Cases com-
prising 127 counts were tried, of which 88 counts were de-

cided in favor of and 37 counts adversely to the govern-
ment; 2 counts are still pending decision. Cases involving

478 counts were confessed, and 10 counts were dismissed.

During the past fiscal year there were transmitted to the
several United States district attorneys for prosecution 113
cases, involving 1,197 counts, of violations of the hours of

service art. Cases involving 811 counts were confessed and
444 counts were tried, of which 125 were decided in favor

Loads of Lumber Going Out "Ov

practice of bulkheading be made mandatory and the dunnage
allowance increased to 1 ,000 or 1 ,500 lb. The carriers

claim that the lumber used in bulkheading has some com-
mercial value and that the shippers shoukl be able to sell

it to the consignee. The shipfjers on the other hand con-

tend that the lumber used for securing loads has no market
value and if additional dunnage is required the allowance

provided in the tariffs should be increased.

Both the shippers and the railroads would bencfjl liy bulk-

heading open cars loaded with lumber.

of the government and 1 9,S in favor of the carriers. The
remaining 121 counts are still pending decision. Cases in-
volving 878 counts were dismis.sed, 841 of which were based
upon the carriers' failure to report all instances of excess
service, as retjuired by an order of the commission. Two
cases were de( ided by the Supreme (.'ourt, one against and
one in favor of the government. In the circuit courts of ap-
l)eal 8 cases were decided in favor of the government, and
3 cases were decided in favor of the carriers. Other cases
are still pending.
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Why Not Take AdvaLntage of College and
University Facilities?

E»gincering Building, Pennsylvania State College.

MAINTAIN INDUSTRIAL FELLOWSHIPS!
BY C. H. BENJAMIN

School of Engineering, Purdue Uni* iity, Lafayette, Ind.

RAILWAY problems are peculiarly attractive to the scien-

tific investigator because they are so definite and so well

developed. The railroad man usually knows just what

he wants and why he wants it. Furthermore, the investigator

knows that immediate practical

use will be made of the data

which he accumulates or the

principles which he proves.

Purdue University was one

of the first technical schools to

take up railway work, and it

has consistently carried out the

policies thus inaugurated. The
principal credit for the devel-

opment of railway testing and

investigation may safely be

given to W. F. M. Goss, and

it was through his efforts that

Purdue University came to be

recognized as the leading

authority on railroad mechan-

ical problems.

Beginning with the installa-

tion of the Purdue locomotive

Schenectady in a separate

building in 1895, the organi-

zation of a railway laboratory

was continued from year to

year. In 1898 the Master Car
Builders' Association provided

a brake shoe machine and an

air brake rack, tlius inaugu-

rating the official laboratory of

the association. Subsequently,

a drop press and other ap-

paratus were added. In 1909-

1910 the air brake rack was entirely rebuilt and located in

a building provided for the purpose. In 1912-1913 a ma-
chine for testing eccentric or flat wheels was installed, with

the assistance and co-operation of the New York Central.

The various pieces of railway apparatus have served not

only for purposes of investigation, but as efficient aids in

the education of students.

THE UNIVERSITIES can do much for

the railroads in the way of making

special investigations and tests, but

the latter must do their part in providing

the funds. Dean Benjamin, of Purdue, sug-

gests that one way of doing this would be

to maintain industrial fellowships.

Professor Schmidt, of Illinois, suggests

that the railroads contribute to keep the lo-

comotive laboratory in continuous operation.

It seems a shame that the roads do not take

advantage of this opportunity, particularly

since so many profitable fields of investiga-

tion are still unexplored.

Professor Wood, of Pennsylvania State

College, makes some splendid concrete sug-

gestions for a practical "railroad-college"

course. Surely it is time that the leading

railway mechanical associations made some

progress in solving the big task of really

training men for the important work of the

mechanical department.

WORK ACCOMPLISHED AT PURDUE

But a brief synopsis can be given to indicate the work
accomplished in the railway laboratories. The locomotive

Schenectady, becoming successively Schenectady No. 2 and

No. 3, as its design was modified to keep up with the times,

served first as a medium for Dean Goss' experiments on

high steam pressure and on superheat. These experiments

form the basis of his various

publications on "Locomotive

Performance," "High Steam

Pressures in Locomotive

Service" and "Superheated

Steam in Locomotive Service."

The work on superheated

steam was continued by Pro-

fessor Endsley, and formed

the subject of a paper pre-

sented to the American Rail-

way Master Mechanics' As-

sociation by the writer at the

1912 meeting.

Other experiments on this

locomotive have concerned the

performance of various front

ends, stacks and exhaust noz-

zles, spark arresting devices

and superheaters.

The brake shoe machine has

served its purpose in establish-

ing the loss of friction and
wear for different types of

shoe. The work done on this

machine has furnished the

basis for the standards now in

use by the M. C. B. Associa-

tion. A resume of these tests

is given in the proceedings of

the Association for 191S, Vol.

49, p. 59.

In a similar manner, the work done on the air brake rack

and the drop press has furnished data for the standard

specifications now in use by the railways.

The laboratory for testing materials has had an important

part in railroad work. Among the more recent investigations

carried on in this laboratory are detailed studies of side

frames and of brake beams where, bv the use of a strain
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gage, local deformations and stresses were analyzed and
accounted for.

CO-OPERATION—A PRESSING NEED

As long as new standards are adopted and new designs

originated by the railroads, the co-operation of the university-

will be demanded. He would be a rash man who would
predict that improvement in railway design should in the

next twenty-five years be any less marked than in the

twenty-five just passed.

One way in which the railroad may co-operate with the

university to their mutual advantage is by maintaining an
industrial fellowship, the incumbent of which shall devote

the whole or a part of his time to investigating railroad

problems. Such assistance is a pressing need at the present

writing.

RAILROADS SHOULD MAKE USE OF LOCOMOTIVE
LABORATORY

BY EDWARD C. SCHMIDT
Professor of Railway Engineering. University of Illinois, Urbana. III.

The University of Illinois has for years co-operated with
the railways in research, and it conceives such co-operation

to be one of its duties. It has frequently received assistance

from the railroads in prosecuting its own problems, and
it has, on the other hand, given assistance to many roads

in problems initiated by them. In co-operation with the rail-

ways it has carried on, during the last fifteen years, a good
deal of research in such fields as train resistance, tonnage
rating, car truck design, coupler design, the design and per-

formatice of water columns, stresses in car wheels, stresses in

railway track, the performance of different kinds of coals,

brake shoe performance, etc.

Whenever the investigation proposed seems likely to pro-

duce results of scientific quality and of general interest the

university stands ready to contribute the use of its equip-

ment and the services of its staff. In special cases it has

contributed also a portion of the funds needed for such

investigations ; although it has never seemed to us that we
should be expected to go that far.

Our locomotive laboratory is as well equipped as any in

this country to test modern locomotives. While we have

been able thus far to carry on enough laboratory work to

serve our own purposes and to justify the installation of

the plant, it has not been in constant operation, nor have we
ourselves the funds to keep it constantly at work. We shoidd

be glad to enter into co-operation with any railroad or with

any group of railroads looking toward the fuller use of the

laboratory, either in the study of a particular problem or in

varied investigations extending over a term of years. We
have already made to certain roads proposals to this end

and we stand ready to renew them at any time. Four or

five thousand dollars contributed by each of a half dozen

roads would suffice to keep the plant in continuous opera-

tion for a year. We should be willing to contribute to such

a purpo.=e the use of the plant and the services of members
of our staff without charge. Whether we should be willing

or able to offer any larger measure of co-operation would have

to be determined in the particular instance; but even this

contribution on our part offers to the railroads what has

always seemed to me an exceptional opportunity for the

solution of the numerous problems which present themselves

to railway officials.

ADVANTAGES OF LABORATORY TESTS

The advantages of laboratory tests over road tests probably

need no further defense. Most of us who have had experi-

ence in both are willing, I think, to concede that even where

the problems can be worked out with equal accuracy in the

laboratory or on the road, the laboratory procedure is likely

to be very much les.s expensive; and there remain, of course,

many problems in locomotive performance and design which
cannot be attacked by road tests with any prospect of success.

Neither will any one deny the great need for further research

in railway problems. There are numerous questions to be
solved and new ones continually present themselves. The
demand for their solution is all the more urgent at such a

time of emergency as the present; and the prevailing tendency
to make the emergency an excuse for deferring all such work
seems to me short-sighted and unwise.

One of the chief functions of the Engineering Experiment
Station of the University of Illinois is to do whatever it

can to promote such co-operation between the universities and
the industries as is under discussion, and we may be relied

upon here always to do our share in any such enterprise.

CO-OPERATIVE "RAILROAD-COLLEGE" COURSE

BY PROF. ARTHUR J. WOOD
The Pennsylvania State College, State College, Pa.

Who is to train the future railroad mechanical engineers?

The question cannot be evaded. It means much more to-day

than it did even a year ago, and no railroad official can
fairly answer, "That is not our job. The engineering schools

must speed up." My aim is to point to a better way than

suggested by this reply, and to indicate how co-operation

may become effective. Col. H. G. Prout, when general

manager of the Union Switch and Signal Co., once re-

marked, "The spirit and the temperament which make co-

operation not only possible, but natural, are essential to

any success in any great enterprise. I am not speaking of

perfunctory or official co-operation, but of the spirit which
makes folks work together to a common end, by instinct and
inclination."

The railroads do not have in training a sufficient number
of men of the right stuff. Here is a typical example: Of
last year's graduates of the Pennsylvania State College, two-

thirds of those in railway mechanical engineering are now
in France with Company E, 19th Engineers, and not one of

those in mechanical engineering is in railroad work.

RAII.RCI.ADS AND COLLEGES SHORT-SIGHTED

Most of the mechanical engineering graduates who enter

railroad engineering departments and rise to places of

influence have become attracted to the work before leaving

college. Aside from possible home influences, they are not

usually drawn in that direction, partly because mechanical

engineering is many sided and in most colleges the student

receives instruction in the various mechanical lines

—

except

in railroad engineering. Again, not more than about one

out of ten teachers of mechanical engineering is familiar

with the transportation problem, and naturally this line

of service has not been given its due weight. On the other

hand, the railroads as a whole expect a certain product, but

have not studied the question thoroughly, and have placed

a load on the colleges which they themselves should share in

carrying. This condition has been apparent for years, and

both the railroads and colleges have been short-sighted.

The point at issue should lje kept clear. I am not urging

specialization. The college, first and last, must teach funda-

mentals, and teach these thoroughly; but every college is a

profit-sharing enterprise and must Ijalance its account with

those who supply the funds. In all this work, the college

is the specialist aiming to render efficient service. The
student is being fitted to be of real value in the world, and
lie should have a touch of active engineering work to help

in a wise choice of vocation. It is the business of the college

to help liiiii (o find himself.

GOOD EXAMPLE OF CO-OPEItA']TON

The Pennsylvania State College is located fifty miles

from one of the best rngincering lalinratorirs in (lif country.
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I refer to the Altoona shops of the Pennsylvania Railroad.

Co-operation has been made effective along the following

lines: Six years ago the college organized an apprentice

school at the Altoona shops, which has since been doing

good work under a joint agreement; engineering problems

have been worked over together; lectures have been given

by engineers of the company; investigation work has been

carried on at the college at the instance of the railroad;

frequent inspection trips to the shops have added interest,

and the company has donated a dynamometer car, a locomo-

tive and other equipment.

Of more direct value in the training of college men is the

work at the locomotive testing plant. To better appreciate

this aid, reference may be made to one of our recent trips

to Altoona. Twenty-six senior mechanical students spent

two days at the shops. The party was divided into two

sections or groups, one of these went through the shops

and laboratories under the guidance of an engineer especially

qualified to make the inspection of value, while tlie other

group was at the testing plant. This group was shown the

layout, method of conducting the tests and the main-line

purpose of the testing plant. Each student then put on

his overalls and, being assigned to take certain readings,

filled out the log sheets, being guided by the trained em-

ployees of the company. The data, with a sample of coal,

were taken back to the college, the results worked up inde-

pendently and a careful report was made of the test. This

study presents to the student the locomotive as a power

plant, gives a tie-up to theory and practice and makes for a

better prepared graduate. J. T. Wallis, general superin-

tendent of motive power, and the engineers of his staff have

generously co-operated, and many colleges have been ben-

efited by studying the methods used jointly by the Penn-

sylvania Railroad and the Pennsylvania State College.

For years the students have made test runs with the col-

leg*^ dynamometer car and locomotive over the lines of the

Bellefonte Central Railroad. Recently, the Westinghouse

Air Brake Company presented to the college a compound

air compressor with testing equipment, and in return the

Engineering Experiment Station submitted a careful report

of special tests on the compressor.

CONCRETE SUGGESTIONS

While each case calls for its own solution, the writer

urges careful consideration of the following suggestions:

(1) Special courses should be given to a limited number

of men in the engineering departments of the railroads who
have not had a college education. Two leading qualifica-

tions should enter into the selection, (a) fitness, and (b)

probable permanence as an employee of the company.

(2) As an emergency measure, cut dowTi the special

apprenticeship time to a minimum, making the training more

intensive.

(3) Let each railroad have one of its men make frequent

trips to a university, become acquainted with the faculty

and the courses and encourage undergraduates to work during

vacations in the shops and laboratories. Having tested out

a young man, make him feel that there is a place in the

organization which can be won by hard work.

(4) Railroads should be on the lookout for bright fellows

in regular apprenticeship courses and encourage such to take

a college course, keeping in close touch with their work while

away from the shop.

(5) The college should look into more of the live prob-

lems of the railroad mechanical engineer.

(6) The American Railway Master Mechanics' Associa-

tion should have an active committee working on the ques-

tion. Each railroad and at least one college in every state

should lay out a clean-cut policy and should co-operate with

such a committee. Let this committee propose a general

policy for a co-operative "railroad-college" course.

PRACTICAL RESULTS FROM MODERN
APPRENTICESHIP

BY H, S. KAUCH*
en York Cenlnl. Av

At this time, when the need for trained mechanics is so

great and the supply so limited, modern apprenticeship

methods can play a large part in overcoming the difficulty.

\\'ith the aid of properly applied apprentice.shij) methods,

modeled on the lines of the New York Central or Santa Fe
and supervised by competent instructors in class room and
shop, young men can be made proficient from an output

standpoint in a very brief period of time and in addition

accumulate a mechanical education that will be invaluable

to themselves and their employers.

Take a specific case: a young man 17 years of age, phys-

ically strong and mentally equipped with a good common
school education, is placed in a shop under the tutelage of

a competent instructor; one who is in sympathy with him
and qualified to bring out the best there is in him. He is

put to work on a lathe on which the more simple classes of

work are done and in ten days or two weeks will produce

the capacity of the machine. Leave him there three months
and then move him to a more important lathe, giving him
careful attention, and he will soon be producing to the ca-

pacity of this new machine, and so on, through his four

years' course. In all this, the apprentice school is playing

an important part, as he learns from the first to make
sketches, read Ijlue prints, and to supplement his mathemat-
ical education and apply it to mechanics. His education

in the class room is dovetailing into the shop education and
producing efficiency in months which would take years

under the old method of letting him shift for himself, with

an occasional call down from the "boss" because he did or

did not do something he should or should not have done.

It is a duty which the railroads owe to posterity, prop-

erly to train young men to fill the places of the older ones,

who will not always stay at their posts.

Railroads have outgrown themselves, have outgro\\'n the

number of available workmen, and the only way to any-

where near meet the situation is to train the boys who are

under the military age. Give them an intensive training such

as our government is doing with the men in the National

Army.
Let it not be understood that the writer desires to convey

the idea that a shop can be run wholly by apprentices, but

rather that the gap can be filled to a very large extent by a

modern and intensive apprenticeship system.

A word about the apprentice instructors: These men must
be carefully selected and must be men who are in sympathy
with the boys; men who understand human nature in the

making, and who are capable of getting the best efforts from
the bo\s; men of high integrity and honesty who can be

looked up to by these embryo mechanics and who in that

way will raise the boys to their level.

It should also be understood that all does not rest with

the instructors. Shop officials must interest themselves in

the welfare of the boys, giving them a word of encourage-

ment occasionally, and dropping into the class room and
becoming acquainted with the boys and the character of

their work as much as their time will permit.

When the apprentice graduates are assigned to work as

mechanics, the chief officer of the plant should have a short

talk with them, endeavoring to draw them out as to their

desires and aspirations. This will aid in placing them to

better advantage and at the same time will make them feel

that their existence is known to those in charge and that

their efforts will be watched.

* Mr. Rauch was formerly an apprentice instructor, and has a close
interest in and sympathy for the apprentice.



More Service From the Equipment
Railroads and the Different Departments Must Co-

operate for Maximum Service from the Facilities

BRIEF SUGGESTIONS from various men in charge of

mechanical departments of railroads in both the East

and the West for improving the general equipment situ-

ation are given below. Some of these are quite original and

all of them are pertinent to the

prevailing conditions. They

are constructive and show that

the mechanical departments of

our railways are alert and

seeking to successfully meet

the extreme demands for pow-

er and equipment.

CO-ORDINATE REPAIR FA-
CILITIES AND MATERIALS

BY J. H. MANNING
Superintendent Motive Power,

Delaware & Hudson

I know of no better way of

increasing the activity of the

power than by fully maintain-

ing it; what the future will

bring forth is too indefinite to

defer maintenance, and risk

semi- or complete breakdowns

which would affect so widely

the entire transportation prob-

lem. It has been demonstrated

that power can be properly

maintained with no more than

eight per cent, or better, of a

total locomotive equipment out

of service. This should be

done even if it is necessary to

increase the activity of the

.shop by estal;lishing a night force vith skilled help and by

promoting competent helpers or handy men in case regular

mechanics cannot be obtained.

There should jje closer co-operation between the different

railroads in regard to the general repair of locomotives with

a view of having these roads which can repair Uxomotivcs

for such roads whose shops and facilities are taxed beyond

their capacity. There i.s no question but that parts of the

country will have more and better labor than other parts.

THE important problem confronting the

mechanical department is keeping the

equipment in condition for active ser-

vice. This can only be accomplished by hard

and conscientious work. No short-cut or

temporary practices can successfully be fol-

lowed. The equipment must be maintained,

improved and loaded to capacity. Repair

work must be done right and made to last.

As Mr. Manning says: "What the future

will bring forth is too indefinite to defer

maintenance and risk semi- or complete

breakdowns."

Every minute a car or locomotive is out

of service for repairs should be made to

count. All departments must co-operate

with each other. Every railroad must be

willing to assist its neighbor. Every em-

ployee must keep his country's need con-

stantly before him. Organization, co-opera-

tion, industry and intelligent use of one's

resources are necessary for success.

It would not be feasible to transfer the workmen, but it

would seem entirely practical to move the power requiring

attention to the point where assistance can be given.

A committee could be appointed by the railroads to

canvass the entire power situ-

ation of the country with a
view of determining, first,

what locomotives are awaiting

repairs and the possibility of

their being taken care of by
the owners, and second, the

reason for their being held for

repairs, such as for want of

material and the kind of ma-
terial lacking; for the want of

help and the character of the

help, and for want of proper

.shop facilities and the charac-

ter of these facilities. It is

entirely possible that other

railroads might have a surplus

of material or that they could

spare some of the particular

material which a certain road

lacks and in this case a trans-

fer could be made. If it is

due to insufficient or defective

labor, probably s o m e t h ing

could be done in this direction.

If it was due to inadequate

facilities it is entirely possible

that another railroad might

have sufficient capacity to take

care of those roads in diffi-

cully. This committee could

furtlior assist the railroads

by anlicipnting llic rc(iuirements of the badly pressed roads

along the above lines and thereby reduce the time it is neces-

sary to hold the locomotives out of service.

By putting such information in the hands of this com-

mittee it would bring under one head the needs of the rail-

ways in the mechanical department and would give it con-

crete information which it could lay before tlie proper rep-

resentatives of the government in Washington and urge upon

them the necessity of promptly delivering material to sue-
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cessfullv nu'ft tliesc coiulitions. The same co-operation could

also apply to cars.

ENCOURAGE THE EMPLOYEES

BV GEORGIA DURHAM
Superinlcndcnl of Motive Power and Curs. Wheclin« & L«ke Eric

There is a very great deal that might very properly be

said on the subject of what can be done to increase the

efficiency of the mechanical department at this particular

time, but witliout attempting to say all there is to it, I sug-

gest that one of the most important things in connection

with the whole situation is the necessity for courage and

cheerfulness on the part of supervising officers which must

be transmitted to the forces by personal contact.

The superintendent of motive power, master car Ijuilder,

master mechanic, road foreman of engines, roundhouse fore-

men and gang foremen will all have to get closer to the job

that they may know (not guess) w^hat is required, and

encourage the forces under their direction by personal ex-

ample and precept (not by abuse) in the important matters

that are before us, and 7nnst be taken care of.

EXTEND LOCOMOTIVE RUNNING REPAIRS
AND

ADOPT A DEFINITE CAR SHOPPING PROGRAM
BY A MECHANICAL SUPERINTENDENT

Of course, the way to get the greatest possible use out

of equipment insofar as the mechanical department is re-

sponsible, is to have the largest amount of equipment possible

ready for service. In other words, to have out of service

onlv such equipment as is absolutely necessary for a rea-

soiKilile shopping margin.

With regard to locomotives, it is my opinion the thing to

do is to have a program of assigned mileage for all classes

of locomotives, which mileage they must make before they

pass through the back shop for general repairs. When gen-

eral repairs are given to locomotives the work should be of

such a thorough character that maximum mileage can be

obtained before they are again returned to the back shop.

We have made quite a study of this matter and have accom-

plished considerable along these lines. It is particularly

important to exercise great care and judgment in repairs to

the boilers. Tight boilers mean that the locomotives can

run longer before they are obliged to return to the shop for

general repairs. Roundhouse forces can be encouraged to

repair the machinery and run it along for a great length

of time, but when the boiler begins to weaken, it is a very

difficult matter to do much to the locomotive, except send it

to the back shop for general repairs. We have been very

careful w'ith our boiler repairs in the back shops. We are

welding the flues of all locomotives to the back flue sheet

electrically. We also have our back shops piped with gas,

as we find that each metliod of welding has its own field.

We are satisfied that making proper boiler repairs has

been a big help to us and it has enabled us to increase the

mileage between shoppings, ^^'e are averaging a little less

than 7 per cent of our locomotives in the back shops.

We have a definite program for back shop repairs to

freight cars. Bv so doing we not only reduce the mainte-

nance cost of freight cars, but reduce the number of bad

orders. At the time that back shop repairs are made to

freight cars, all necessar)' repairs should be made. If the

design is inadequate to meet present conditions, the weak
parts should be reinforced. If it is not practical to do this,

the car should be destroyed and written out of service. An-
other very decided advantage of this method of handling

freight car repairs is that you can notify the supply depart-

ment and purchasing department a year in advance, if neces-

san-, what the repair program is going to be, and thereby

enable them to line up the necessar)' material for carrying

out such a program. Of course, the material situation is a

serious one in this country now, and in many instances it

controls the kind and the extent of repairs to be made.

Fortunatel)' we have been able to overcome this trouble by

outlining our program far in advance. As an illustration;

for our 1918 freight car repair program we now have prac-

t:call\- all the manufactured material lined up. With such a

|)rogram for the last year we have averaged each week aljout

•^ per cent of our freight cars in bad order.

SYSTEMATIZE REPAIR WORK
BY F. J. HARRISON

Superintendent of Motive Power. Buffalo. Roches r & Pillsburi-h

At the present time the Buffalo, Rochester & Pittsburgh

is doing an enormous amount of business and everybody

connected with the railroad is extremely busy. We have

found that by scheduling engines through our shops that

the output of the shops has been materially increased. We
are also following the practice of holding out of service

at engine terminals only those locomotives which can be

given prompt attention and returned to service with a mini-

mum delay. The workmen in the engine houses are organ-

ized under gang leaders which has been found particularly

helpful. The supervision of repairs to the locomotives has

been tightened up, which insures better work being p>er-

formed. The locomotives in all services are assigned to

regular crews which we believe will be of great assistance.

The mechanical department officers have frequent staff

meetings at which important problems are discussed.

CO-OPERATE TO REDUCE ENGINE FAILURES

BY F. W. T.AYLOR
Superintendent of Motive Power. Missouri, Kansas and Texas

To get the greatest possible use out of the equipment in

charge of mechanical officers is the problem that is upper-

most in their minds and receiving their best thought and
action. Particular attention must be given to putting the

Icicomotives through the shops promptly and making the

repairs thoroughly. After a locomotive has been turned over

to the transportation department everybody should co-operate

to increase the service life of the locomotive and make it

produce the greatest possible mileage. Ever}' effort should

be made to reduce and eliminate the engine failures. The
locomotive should be passed through the engine terminals

in the shortest possible time. It is important that a good

grade of coal be provided, as with poor coal the proper

service cannot be obtained from the locomotives and engine

failures will occur. The water supply is another very im-

portant thing. Bad water materially shortens the life of

the boiler, which is the backbone of the locomotive. The
kind of water used should be given careful consideration and

the best methods of treating it determined.

DON'T PUT ENGINES OUT UNTIL THEY'RE RIGHT

BY GENERAL MECHANICAL SUPERINTENDENT

The mechanical department, to get the greatest possible

use out of the equipment in its charge, must always aim to

keep the power in condition to give maximum efficiency, and
to keep the bad order cars down to a reasonable figure. Do
not send locomotives out unless work has been done which
will allow them to go over a division without delay or

failure. In times of stress it is a common error to neglect

the work, but it is far better to hold a locomotive for needed

repairs than to send it out in a condition which will almost

, insure a failure. It has been our practice for years to do
the work required, and the answer has been found in the

prompt movement of trains.

Hysterical calls for locomotives that have not yet arrived

do not move freight. Have the work done in so far as pos-

sible, if maximum tonnage is to be moved.



WOiMEN Fill Mex's Places in Shops
Roads Employing ^ omen Find Results Satisfactory.

Suggestions for Their Employment and Training

"I

THE ]^IEX in the mechanical departments need a spirit

of patriotic service to earn,- on their work during the

present crisis. The foremen must impress on the men
that they are ""in the trenches," that they are doing as much

for their countr}- as if they were wearing uniforms at the

battle front rather than overalls in, perhaps, the dingy shop.

In spite of the large num-
bers of men in this countr)-

who are skilled in the shop

trades there is already a

serious shortage of mechanics.

When more are taken away,

energetic measures will be re-

quired to cope with the situa-

tion. The government will

demand large forces of skilled

mechanics as the number of

men in the army increases.

The technical branches of the

armv comprise about half the

entire armed forces. It will

be necessar.- for the United

States to manufacture enor-

mous quantities of munitions

which will also require the

services of many skilled me-

chanics.

This countr)' has as yet

adopted no definite method of

handling the labor problems

caused by the war, and some

industries, by offering higher

wages than the railroads can

pay, have drawn large num-
bers of men from the shops.

In many cases it is very diffi-

cult to fill the places thus

made vacant. With the

marked shortage of labor one of the principal incentives for

maximum production has been lost. Men have formed the

habit of "laving off" more frequently and some shops re-

port that it now takes three men to do the work that t^vo

formerlv did.

Instilling a spirit of patriotic service in the men will help

the situation but this will not fully overcome the difficult)-.

The railroads will undoubtedly find it necessar)- to put into

practice the "dilution of labor," which has produced sucli

wonderful results in Great Britain. In the British shops,

women or unskilled men are brought into the plant to do un-

skilled work, and the workers whose places they take are put

on some of the simplest jobs.

The men who have been per-

forming simple oi>erations are

put on work requiring more
skiU. This grading up proc-

ess is continued diroughout

the ranks and thus the short-

age of skilled help is over-

come. Another method
adopted has been to confine

the best mechanics to those

operations where their skill

was necessar)-. These meas-

ures have made it possible to

use women on a great variety

of work. There is one shell

shop in England which has

but one skilled mechanic for

ever)' fifty women and in

point of output it ranks among
the first in the countr)-.

N NINETEEN FIFTEEN all our em-

ployers regarded the introduction

of a woman into a machine shop as

one of the horrors of war, about on a par

with Zeppelin bombing and the shortage of

sugar," said one of the officers of the labor

supply department of the British Ministry

of Munitions, speaking of the part women
have taken in the industries of Great Britain,

"But," he added, "the woman has been found

to be a better and more conscientious worker

than the unskilled man."

The labor problems of the railroads are

daily becoming more serious. Increased out-

put is demanded, yet the supply of men is

constantly decreasing. Everything indi-

cates that this country, like Great Britain,

will find it necessary to employ women in

large numbers. The experience of the roads

that have employed women labor has been

very satisfactory. Those who have not yet

adopted this measure should consider it.

SELECTION AND TR.\1MN<;
OF WOMEN WORKERS

BY D, C, BUELL

The experience of England,

France and Germany under the

most trying war conditions

Ikis demonstrated the fact tliat

women can be used to re-

place men in practically every

branch of industrial activit)'. The question is not can they

be used, ijut how, when and where should they be used?

There is nothing particularly difficult in either the selec-

tion or the training of women to take the places made

vacant by men in many branches of railroad work. In

fact, the apprinnt i:i<(' with which women can be substituted
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for men is apt to be misleading. Tlie real problem in con-

nection witli the employment and use of women in railroad

service is two-fold. First, the analysis of practical condi-

tions to make sure that women can be properly and efficient-

ly substituted for men; and, second, the supervision of

women as tlie_\- are employed to make sure that they are

properly instructed in their duties and are let alone so that

thev will have an opportunity to "make good."

in foreign countries where large numljers of women have

been employed, there has never been any question as to

women being able to do things—even unusual things. The

failures have been due to the use of poor judgment in se-

lecting work for them, and in the failure to place them in

surroundings where their health would be conserved. The
most serious phase of the problem has lieen in allowing

women to work in surroundings or under conditions where

it was hard to maintain standards of morality. In fact,

reports indicate that in many sections of Germany, and in

some sections of other countries, where women have been

thrown indiscriminately with men, the standard of morality

has fallen to such an extent that conditions are almost in-

describable.

No country has higher ideals of womanhood than Amer-

ica. These ideals must be maintained in spite of the tragedy

of war, and they can be maintained even though large num-

bers of women are employed in varied industries, if those

responsilile for their employment give the subject the care-

ful study and attention which it requires.

Where conditions indicate the necessity of employing any

considerable number of women in railroad service, the pre-

liminar}- step, before tlie plan is undertaken, should be the

making of a careful survey of the entire situation to find

out in what places and in what numbers women can be

economically and practically substituted for men. This sur-

vey may include only one department, but to be most

effective should include every department of the railroad.

In making such a survey, due consideration should be given

to the hours-of-service laws regulating tlie emplo}nient of

women in the various states; to the customary working hours

in different offices and departments; to the question of

whether additional facilities, such as toilet rooms, dressing

rooms, rest rooms, separate lunch rooms, etc., would be re-

quired, and tlie expense involved; and to the conditions

under which the women would have to work and still be

properly supervised and safeguarded, to make sure that the

sexes would not be brought into undesirable association.

The question of fatigue should also be considered; in other

words, consideration should be given to the amount of ner-

vous strain under which the work would have to be done,

to the question whether the work would require the employees

to stand all day or not, to the amount of physical exertion

required to do the work, etc. Such a survey w-ould disclose

many positions where women could be readily used, and

man}- other positions where they could be used if conditions

became acute, with a readjustment of working hours or work-

ing conditions.

The employment of women in an)- considerable numbers

immediately brings up the problem of the training of women
to fill efficiently positions to which they may be assigned.

In a large number of cases, women can be put to work im-

mediately w-ithout any special preliminary training, by

having skilled workmen assigned to show them what they

are to do and to instruct them in the way to do it. In Great

Britain probably twent\- times as many women have been

trained in the plants as in the schools. Only by the co-

operation of the skilled men who have willingly trained

women in the shops has the British Government been able

to obtain the present enormous output of munitions.

On the other hand, it is, no doubt, desirable in many cases

to give preliminary training to prospective women employees

w-hen it is practicable to do so. Shop surroundings are

entirely strange to the great majority of women. Not only

must they become accustomed to the noise and confusion

of the shop; but, in addition, they must learn the intricacies

of the particular machines or work to wliicli they are as-

signed. If they could Ijc given a brief preliminary train-

ing, to accustom them to at least a part of the new work
ahead of them, it would undoubtedly enable them to fit into

their new work more readily, and be a considerable factor

in reducing the number of minor injuries to which women
are now subject in starting work in .«hops.

One plan for giving preliminary training to women who
are to be employed in railway shop work, whicli would seem
entirely practical, would be to arrange w-ith public school

and university authorities at various points where these in-

stitutions have manual training departments or shop facili-

ties, so that night clas.ses could be formed, under the direc-

tion of competent instructors or foremen, to familiarize women
with the fundamental principles of machine-tool operation.

In such night classes, machines, machine operation, and
machine shop methods could be explained. The women
could be given actual experience in setting up w-ork in

machines and in some of the more common machine opera-

tions. They could be taught the different classes of tools

used and the proper methods of setting tools for different

classes of work. The uniform that was to be adopted in

the shop could be furnished, and the women accustomed to

wearing this uniform before actually entering the shop. Two
or three weeks of such preliminary training, under proper

direction, would be sufficient to take away much of that

strangeness which a woman who enters the shop for the

first time to go to work now feels. In view of the hearty

co-operation which would be given to a plan of this kind by

schools and universities, it would seem that it w-as worth

more than passing consideration.

If it were not possible to arrange for training school facili-

ties outside of the railroad shop, there is no reason w-hy a

night training class could not be formed right at the shop,

and a similar course of instruction given four or five even-

ings a week during a period of several weeks, to acquaint

prospective employees with the work before them.

Such a scheme of night training would permit many
women who were eniplo}-ed during the da}-, to take advan-

tage of the preliminary training during the evening, with-

out loss of time or money. Such a training class would per-

mit the foreman or instructor in charge to weed out unde-

sirable or inept applicants, and the plan could be flexible

enough so that just as soon as the instructor considered a

student competent, arrangements could be made for her im-

mediate emplo}-nient. Such a scheme w-ould also provide a

supply of applicants from w'hom to draw- to meet the

fluctuating demands of the shop for additional help, while

the expense would be negligible.

One general complaint about the emplo}-ment of women
in railroad work that is usually done by men is that women
lack initiative. However, it must be remembered that a

woman in most cases is absolutely ignorant of the nature of

the new work assigned her. In tlie majority of cases, a

woman entering a railroad shop has only a vague idea of

what a locomotive is. She naturally knows what it is for

and what it does, but she has no knowledge of either the

names or the functions of its various parts. .\ part of the

training of women for railway shop work should consist of

lectures and explanations not only of the tools used in the

shops, but of the machines which are l;eing made or re-

paired, in order to give these women as broad a point of

view of their work as possible.

The people of this country are rapidly gaining a clearer

realization of the magnitude of the task of winning this war

and the important part that women must play in helping to

win it. There will naturally be some doubt as to the ability

of women to "make good" in different branches of shop
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work; some inconvenience may be caused during the time
work is being rearranged so that women can be used effective-

ly; but the patriotic co-operation of foremen and men in in-

structing and helping those women who are brave enough
and patriotic enough to undertake strange work in new sur-

roundings will insure success.

THE FEMALE WORKER IN RAILROAD SHOPS

BY HARVEY DEWITT WOLCOMB

"Are you hiring any experienced milling machine hands?"
The questioner was a pretty young lady, dressed in the height

of fashion and verj- much out of keeping with the dusty

and grimy shop office. She addressed this inquiry to the

general foreman on one of the large eastern roads.

The foreman displayed no surprise at seeing a young
woman in such discordant surroundings. This particular

company was in need of milling machine hands and by
closely questioning the fair applicant, he soon proved to his

owTi satisfaction that the girl—for she acknowledged she

was only 19 years old—had a good knowledge of machine
work and was competent to handle regular milling machine
operations. She was emplo}'ed on the conditions, to which
she gladl}- consented, that she wear bloomers or overalls,

tie her hair up in a tight fitting cap or net, wear safety

goggles when operating any machine, remove all jewelry

from fingers and hands and last, but not least, wear no
gloves when operating a machine.

Six months" actual experience has proved that, if these

precautions are oljser\'ed, the female worker is less liable to

accidents than a male workman. This is probably due to

the fact the female worker is more careful. In a railroad

shop employing women machine operators, for six months a

careful record was maintained of IS new female employees

and the same number of new male employees. During this

period only one injury occurred to a female employee as

against many to the men. It is worthy of mention that

the accident which the female worker suffered was of a

ver}' trivial nature and was caused by breaking one of the

rules of employment noted alaove.

The safety of male workmen in shops has been neglected

and this is one of the ver}- good reasons wh}- the more ex-

tensive employment of the female worker should be ad-

vocated. The average railroad shop buildings are so situated

that the men in charge feel that there is no safe way for

W'Omen to reach them. If such dangerous conditions exist

immediate steps should be taken to correct them. The ben-

efits of the movement to introduce female workers will then

react on the entire force employed.

In questioning women applicants for emjjloAment, it is

surprising to note how many have had factory experience

of some nature so that to a greater or less degree, they are

familiar with the shifting of belts and realize the danger of

coming in contact with moving machinery. This j)revious

experience may Ije one of the principal reasons why women
learn so readil}- to handle the machines to which they are

assigned. At one large .shop it was found that after less

than one day's time spent in learning how to operate a sen-

sitive drill press a new girl produced as much work as a

boy with considerable experience on that machine.

The experience of the large systems that are hiring women
in large numbers and placing them in the shops proves that

the claims made by .some who have not as yet tried this class

of help, are groundless. It has been predicted that the dis-

cipline of a shop would be lowered, 1jut this has not been

found to be the case. In the first place, the female worker

should be cla.s.sed and handled as a "working unit." That

is, she .should be given to understand she is employed to

produce a day's work, and just because she is a woman is no

reason why she .should Ije allowed to disregard the rules of

the shop. The railroad officer who feels that it is wrong

to treat a female worker as a "unit" should visit some of
the large factories employing many women where special
systems have been worked out to suit the conditions to the
workers. As a concrete example, take the question of pro-
viding stools to allow the women to sit down while operat-
ing machines. The average shop foreman will claim this is

unnecessary, for railroad shops have been run for fifty years
with every workman standing up, but on the other hand,
it has been found that on some jobs the sitting position
actually results in an increased output. Some shops have
made special efforts to develop, along scientific lines, a stool

that will permit the operator to produce the most work with
the least fatigue. Much actual shop production has been
lost because the traditions of the shop were "to stand up."

Another tradition has been to hire a man and put him to
work on his own merit. If he spoiled a job, he was fired,

but if he "got away with it," that is, could handle the work
fairly well, he was retained. This resulted in keeping the
class of workmanship at nearly an equal level, for personal
incentive was eliminated; in fact, personal endeavor was
not sought. In recent years it has been found that with
good instruction, the average workman can improve and in-

crease his production with no extra effort. In placing a
female worker in the shop, this should be borne in mind and
instruction provided at the start. As a rule, the female,
working at a disadvantage will at first endeavor to do too
much, and if her efforts are not directed along the right
lines, she will soon become discouraged and leave thus mak-
ing it necessary to break in another employee. The choice
of a position for the female worker should be handled with
the same common sense as the placing of male workmen.

While the employment of female help has not been as
general as it should be, only the largest systems taking up
the movement to any great extent, tlie success of women in

shops has been proved and it will only be a short time until

all the roads are forced to protect themselves from the short-

age of labor caused by men leaving to take up employment
elsewhere, or entering the government service. Many of the
medium sized railroad shops claim they have no openings
where a woman can be used to advantage. In England war
necessities have given the government authority to handle
labor matters, and the labor bureau has greatly increased
production by demonstrating to the manufacturers that by
making certain changes it is possible to advance workmen
and introduce female workers and so secure the desired pro-
duction. As yet we have not reached this stage in America.
We have been a peaceful nation so long that it is difficult

for us to change our practices quickly to conform with tlie

present needs. The making of the change is an educational

process in which the railroads, as centers of influence, can
play a very important part, for few industries have entered

more whole heartedly into the win-the-war spirit. Railroad
labor is scarce, but by a proper rearrangement of workers
and the introduction of women, the roads can protect their

own interests as well as hel]) out the jiresent critical labor

shortage in the inchistrial field.

THE FIELD FOR WOMEN IN RAILROAD SHOP WORK
HY MISS MARGARET I.AMPF.RT'

It is interesting to observe the manner in which women
are meeting the new situation confronting them in the in-

dustrial world. Tliey are being given an unusual oppor-
tunity to help tiieniselves and their fellowmen to belter

things industrially than they have chircd hope would ever

be their fortune. Not only are they given the opportunity

to prove their loyalty to their country by stepping into the

|)laces so recently made vacant l)y those who have joined the

amiy or navy, but they arc also permitted to prove to the
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world their ability to cope with the problem so long cher-

ished by man us his peculiar task.

They are already proving their patriotism, for many
women are now employed in the railroad shops. Those

who have entered the lield have shown ability, with eager-

ness to master the problems met. They receive the inherit-

ance of the same parentage and some of them must therefore

|)()ssess the same talents as their brothers. The same en-

vironment or training added to this same inheritance must

of necessity show some women to be as capable as some

men in mechanical labors. Prejudice has heretofore pre-

vented their entrance into what has been regarded as man's

domain. Now that women are needed in the mechanical

world we are learning that they have the powers latent

which man has been e.xercising and developing for centuries.

Indications are strongly in favor of their success in coping

with man's mechanical problems.

The women who have responded to the call for aid in the

shops have come from all walks of life. There are milliners,

dressmakers, nurses, teachers, clerks, housewives, hired girls,

factory girls, and girls who have never before earned money.

Naturally, they come from all classes, from the ignorant to

the college graduate, just as do the men beside whom they

work. The shop superintendents, however, e.xercise care in

the selection of women for shop work in order to prevent the

introduction of the rough element.

The motives inducing women to come to the shops are as

varied as are their stations in life. One came because it

gives such freedom from the "double standard" of pay that

she has met in cafe and factory. Another has come to aid

her husband in paying off a doctor bill contracted in his long

illness. Still another saw the opportunity to gain practical

experience to enable her to teach physics from a broader

viewpoint. The chance to serve the country appealed to

another. But that none came for the sake of being con-

spicuous was shown when a local paper wished to take a

photograph of the group in unionalls for publication.

^^"ithout exception these women shrank from such publicit)'.

.\s one woman put it, "We're not here for exhibition."

Women have met unusual difficulties in deciding to enter

shop work. The requirement that they wear unionalls as a

matter of safety has kept many women from taking up tlie

work. The men of the families have been most averse to

seeing women don "men's clothes" and work amongst the

men. As to the disgrace of wearing unionalls, those women

in the shops cannot see that it is any more shameful to leave

off hampering skirts while about machines than to leave off

frills when going to the kitchen, ^^omen wore aprons be-

fore the days ofbutchers and bakers and the latter are not

regarded as any less manly because they wear clothing befit-

ting the nature of their work, .\rticles of colthing were not

created with sex, but they were devised as necessity demanded

their use.

That the men in the shops do not consider the women be-

side them disgraced is shown by their respectful attitude to-

ward them in the shops and on the streets. Not onh" do the

men refrain from disrespectful remarks and actions in the

presence of women, but they also give friendly and generous

assistance when approached by them with inquiries about

the work which is so foreign to their past experience. The

fact that women begin with the same pay as do men and

receive increases as they master the work has been an in-

centive to a better spirit between men and women. Many
men who had objections to the introduction of women be-

cause they feared that it would lower their wages have with-

drawn them since they find that tliese newcomers do not

desire to underwage them. The presence of women has had

a refining influence on the shop men. They are more care-

ful of the language they use. The men working near a

woman are always careful to take their bites of tobacco when
her back is toward them.

.\dequatc provisions have been made for the comfort of

the women workers. Even before stools were made for them
one woman was permitted to use a box as a seat. Another
was told b)' her foreman to sit on the end of her lathe bed
whenever jjossible. A retiring room has been well furnished

for their convenience and comfort. They are not, however,

permitted to wear gloves to protect their hands for these are

regarded as cumbersome and dangerous.

The women have proved that their talents are as varied

as are the demands on their resources. One began work on
the grinder and was soon transferred to the electric welding
room where she is learning this type of work. Another com-
menced work on the grinder and is now doing piece work
on the drill press. Still another was passed from grinding

drills to running a shaper and later a lathe and has made a

success of each. Two women are successfully operating

milling machines, one is threading bolts, still another is

working on a planer, and several are engaged in running
cranes. So we see that woman's ability is not confined to

operating any one type of machine, but she is able to adapt
herself to the demands of the situation.

In quantit}- of work turned out the women are not yet

equal to the men. Several have been put on piece-work, but,

while they are making more money than the\' did on day
work, none is as }et making as much as the man beside her.

This delayed progress is in part due to reluctance to ask
assistance in heavy lifting, which is generously given. The
lesser quantity of work is to be expected, for until they

entered the shops a few months ago women have been dis-

couraged whenever they have shown any interest in things

mechanical. Not many men are given the opportunity to

try piece-work until they have had considerable more me-
chanical experience than the women have thus far had, so

a comparison of output can not yet be made on a fair basis.

In accuracy of work the women are pronounced easil}- equal

or superior to the men. About the second week one woman
was working on the lathe her foreman pronounced a dowel-

pin she had made to be accurate within a half thousandth

of an inch.

As one would expect, women have not }et shown any
startling degree of ingenuity. They have been too busy
mastering the problems so new- to them to give much thought

to improvements. That this power is latent is indicated

nevertheless by a few cases, for instance, her reticence about

asking to have her hea%')' chuck lifted for her caused one

woman to ask for a board that she might lay from the lathe

bed to the tool rack so that she might roll the chuck back
and forth. As women become more familiar with tlie work
they will doubtless show more ingenuit}'.

Lack of experience in men's way of working is women's
chief obstacle now. The dismissal of two women who were

irregular in attendance procured the desired result in added
diligence on the part of a few others who were inclined to

absent themselves from work frequentl}\ They ha\-e learned

to begin and close working hours promptly. There is every

evidence to lead one to conclude that the women in the shops

will unite with the men for the improvement of conditions.

They will learn to discriminate between vital and insignifi-

cant details.

\\'omen need no longer hesitate to enter tlie shops because

of fear of inability. Nor need they hesitate to train them-

selves in this field. The foremen agree that "education

counts," whether the laborer be man or woman. The woman
with abilit)' is placed in an unusually advantageous position.

Her recent entrance into the field and the small percentage

of women in the shop force make her conspicuous. The
men give her all the respect she shows herself worth}- of re-

ceiving. The nation needs the assistance of women in the

shops. Even after the w-ar closes there will be an increasing

demand for woman's ser\'ice to replace the man power re-

building the war tattered fields of Europe.
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need oiKer men for tKeir

po/iiionj "

THE following brief articles were contributed by a num-
ber of mechanical engineers in response to the inquirj-:

"How can the mechanical engineer make his efforts

of the greatest possible value to his road in the present emer-

gency?" They present a number of interesting comments on

the problems the mechanical engineer has to face, and in

them is the suggestion of an

ideal conception of the func-

tions of the mechanical engi-

neer in the railway organiza-

tion which is worthy of the

thoughtful consideration of all

railway officers.

.\lthough it must be ad-

mitted that this ideal has sel-

dom been attained, there is no
real cause for discouragement

in that fact. If these men will

but preser\-e it and keep it ever

uppermost in their own con-

sciousness—then conduct them-

selves as if its attainment were

an everyday occurrence—the

time will come when it will be

a fact. It must be remem-
bered that organizations shape

themselves more or less in con-

formit)" with the hiunan ma-
terial of which thev are made.

DON'T BE LIMITED BY
LABEL

Emergency' is the parent of

opportunit)-. There was never

a time when the opportimities

of mechanical engineers were

greater or more numerous.
This is an age of engineer-

ing, and there is hardly any line of business, to say nothing

of technical engineering, that is not to a very large extent

mechanical engineering. Unfortunately employers have been

too prone to look upon their mechanical engineers as special

machines designed for special purposes, rarely thinking they

were good for annhing else, and more unfortunately, me-
chanical engineers have let employers "slip it over" on them.

GENERALLY speaking the railroads

are getting far less than the highest

services obtainable from the mechan-

ical engineers and their organizations.

The reason for this is two-fold

:

First.—Lack of vision on the part of the

railway managements, of the possibilities of

real engineering methods applied to the prob-

lems of equipment design, construction and

maintenance.

Second.—Too much emphasis on the Me-

chanical and not enough emphasis on the

Engineer, on the part of the mechanical en-

gineers themselves.

If the mechanical engineer will but clear

his own view of his job and its possibilities,

then attack the problem with determina-

tion, who is better fitted to broaden the

vision of the management than he?

The managements are "from Missouri";

engineers are by training especially fitted to

do the "showing."

These are critical times of great stress, both moral and
physical, and we all hope that they presage the dawn of a

new era, an era when men will go forward on broad lines

instead of in grooves, when employers and employees will

give more attention to analysis of tlie work at hand, them-
selves and each other, than to the titles which thev bear.

Getting the most value from
mechanical engineers is a mat-
ter of fullest co-operation of

mechanical engineers and their

employers. The business at

hand at the present time is big
and it must be handled in a
big way.

Mechanical engineers,

equipped as they should be
with an anahtical training,

experience, loyalt}' and stead-

fastness of purpose, must elim-

inate personalit}- and prej-

udice, do tlieir work and care-

fully assert themselves with all

their might. They must make
their employers understand
that they are willing to tackle

annhing and make good, and
that their sphere of usefulness

is not confined to the limits

commonly associated with the

label that has been applied to

tliem.

The employers, to a greater

e.xtent than heretofore, must
co-operate by broader recogni-

tion and selection of their me-
chanical engineers to fill posi-

tions of trust and responsibil-

ity in any of their departments.

If they will make a start in this direction, they will obtain

results that will surprise them and will open the way for the

advancement of a large class of most deserving and patient

men.
The government moulds generals out of ribbon counter

clerks. Railroads mould mechanical superintendents out of

cinder pit laborers and engine wipers, presidents and general
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managers out of water tjoys. Why not presidents and gen-

eral managers out of meclianical engineers, men who are

especially trained to analyze; and after all, analysis is what

"does the trick." If the men bearing the title of mechan-

ical engineers have not that kind of stuff in them, then the

railroads emjiloying them need other men for their positions.

Summing all' this up in a sentence: Mechanical engineers

can do the most in this crisis by broadening their fields and

1)V receiving full co-operation in that direction from their

employers.

HONESTY, THOROUGHNESS AND DETKUMINATION

In order to be of the greatest value to his company, the

railroad mechanical engineer should bear in mind the fol-

lowing conditions:

first.—In the highest sense his department is purely one of

service. He should form the connecting link between the

manufacturer and his company, the purchaser. This im-

plies a spirit of absolute fairness supported by strict honesty

of opinion.

Second.—Certainly he should be most careful in makmg
recommendations to' see that they are backed up by con-

vincing evidence, both as to operating results and the en-

gineering fundamentals, so that there may be no recourse

but to adopt a program once suggested by him. This in-

volves a sound knowledge of economics and requires earnest

and untiring effort.

Third.—He should be most determined and he should

co-operate with every department concerned in any matter

under consideration, representing the best opinion of the

mechanical department based on the experience of all its

members.
If the mechanical engineer is strong, earnest and clear

thinking, his department will be respected and his judgment

will inspire the confidence of those who are not engineers.

His especial purpose should be to convince, not only his im-

mediate superior, but the executives as a whole that the truth

is being sought in every field and that special effort is being

put forth, not only to take into account the mechanical limi-

tations, but also the broader questions of cost of operation

and capital expenditure.

GIVE THE MECHANICAL ENGINEER UNQUALIFIED
SUPPORT

There are well defined laws of science and applied me-

chanics that have not been followed in building equipment,

of which our repair tracks and repair shops hold an abun-

dance of proof. This did not seriously hamper railroads as

long as they had a surplus of equipment but since the su-

prenie test of a war involving the civilized world has come,

creating demands on our equipment greatly in excess of

an\thing in the history of railroading, these conditions stand

out much more sharply, especially so because the railroads

cannot purchase new equipment or sufficient material to

provide themselves with a comfortable margin in excess of

tlie demands.
The mechanical engineer must therefore face the problem

of bringing old equipment up to the highest possible state

of efficiency at a minimum of expense and at the same time

must plan for future equipment that will stay in service and

involve a minimum of expenditure for repairs.

The present condition of equipment has been brought

about by

:

1. The large number of appliances which have come

upon the market with good talking points but without the

ability to hold out in actual service.

2. The narrow policy of roads in designing and purchas-

ing equipment to meet only the service conditions of their

own roads, and in some instances not even that, without

taking into consideration that their equipment must go where

much heavier service is required.

.1. The pressure of a fi.xed limit of first cost brought to

bear on the consideration of many points in construction and

in the selection of appliances.

These are conditions that we cannot escape. How, in the

face of them, can the meclianical engineer make his efforts

of the greatest possible value to his road in the present emer-

gency ?

The mechanical engineer must be given the unqualified

support of his superiors on all recommendations in which

he is right. He should not be over-ruled in his decisions

on construction and the worth of appurtenances unless he

can lie given a clean-cut and valid reason that such action

is for the best interests of the road. When he is over-ruled

he should always be given the opportunity to verify the de-

cision against him and a right to appeal if he can show
that he is right.

Specifications and plans should not be changed w-ithout

his knowledge or consent. Changing specifications and plans

to reduce the first cost should never be resorted to if it weak-

ens the construction to a point below the recommended
practices of the M. M. and M. C. B. Association. Such
errors have been one of the chief factors in excessive repair

costs and loss of service.

He should be conversant with all the rules and regulations

that affect equipment, and should work with other mechan-
ical engineers to bring about the best standards possible.

He should take an active part on the floor of the M. M.
and !M. C. B. conventions.

In altering designs to cure failures he should make it his

business to get all the facts as to the cause of the failures.

It often happens that he is called upon to make unnecessary

changes as the failure has resulted from some outside cause

having nothing to do with the design.

In designing new equipment he should make every pound
of material perform the greatest possible service, owing to

its excessive cost and the difficulty with w^hich it is obtained.

One of the most noticeable failures in this connection is

seen in the design of hea%'y freight locomotives, carrj'ing 15

to 25 tons of metal around in the shape of trailing trucks

that is contributing nothing to the adhesive weight; an ex-

ception is seen in the decapod locomotive recently built by
the Pennsylvania Railroad. Another item that should have
special attention is the center and draft sills of freight cars

to see that the construction is as heavy or heavier than that

which has been recommended by the Master Car Builders'

Association.

In these two items alone there is an unlimited field for

improvement. He should spend considerable time on the

road, in the shops and on the repair tracks to learn first

hand how designs and specifications can be changed to

reduce repairs and all unnecessary labor expended in mak-
ing them. This practice should extend occasionally to for-

eign roads and manufacturing shops.

Every man on the staff should be a mechanical engineer

in the process of making and if possible a mechanic. They
should be sent out on the road at least once a month to keep
them from Ijecoming machines that will eventually become
a liability instead of an asset. They should be encouraged
to take the initiative, talk to enginemen, trainmen and re-

pairmen to obtain ideas for the betterment of the equipment.

Getting out on the road means more than riding on trains;

it is to enable them to relieve the mechanical engineer of

many petty decisions that they ought to make for themselves.

The greatest asset the mechanical engineer can have is a

determination to conquer and a cheerful disposition that

never accepts defeat.

MAKE ALTERATIONS ONLY FOR IMMEDIATE UTILITY

The mechanical engineer's chief concern at the present

time is to keep his organization intact, and thereby efficient.

Various influences, including the draft, voluntary enlist-
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ments, and the sudden increase in the wage scale of drafts-

men due to competition from outside sources, has made it

very difficuU, indeed, to keep our good men with us. Owing
to such conditions, the writer has lost a large proportion of

his original force, making it necessary to rebuild it at the

expense of great effort.

During the present emergency the mechanical engineer

should refrain as largely as possible from instituting ex-

tensive tests of equipment or materials, as this class of work
at this time would tend to interfere with the maximum out-

put of transportation effort.

At the present time the mechanical engineer should keep
in close touch with the shopping of equipment, particularly

locomotives, making all possible effort toward introducing

the small correctives in poor designs, which will not delay

the output of the shops, but tend to keep engines and other

equipment in service longer after they are out. He should

hesitate to introduce any changes in design, unless they are

very carefulh" considered from the standpoint of immediate
and necessary utility.

REHABILITATE THE OLD EQUIPMENT

The mechanical engineer's efforts, in order to be thorough

and comprehensive, must be continuous. His work, when
rightly handled, is less of the routine type and more of the

constructive kind. If he is really to be successful in his

efforts, he must continue them over long periods of time and
not over years or months only. He has duties, which, if

properly discharged, must be performed under continuous

heavy pressure. These, in a measure, are the reasons why
I often wonder that railroad managers fail to recognize the

importance of their mechanical engineers.

They are also the reasons why railroad mechanical engi-

neers seldom perform spectacular feats or develop excep-

tional ideas that bring them into public prominence. Their
best work is a gradual constructive piling up of idea on idea,

plan on plan, to ultimate completion. Many of the best

mechanical accomplishments in the railroad field are the

result of this gradual development.

The mechanical engineer must by all means, even more
than heretofore, assist his superior officer in solving difficult

problems. He must help to make the burden lighter that

railroad officers are carr\ing in keeping trains moving and
shops producing increased outputs. He must assist in work-
ing out plans for quicker and shorter methods of making re-

pairs for car and engine repairmen. He must seek to obtain

stronger castings and better forgings on rolling stock, which
may have been overlooked, underestimated or passed over in

less serious times. He mu.st, in addition to constructive thought
of future equipment, concentrate more strenuously on present

failures and weak spots than has ever been done before and
eliminate ever)' one of them that possibly can be eliminated.

He must locate all tj'pes of material that are being purchased
in the rough which can readily be furnished fabricated ready
to apply; undoubtedly in times such as the present, the rail-

roads should relieve themselves of every possible item of
manufacturing work in order to increase their repair out-

put. He must search carefully for any useless or unneces-
sary stock on fabricated material purchased by the railroad

and .see that it is removed on future orders.

He .should concentrate more closely on what his railroad

has, with which it is trying to operate, and not lie concerned
too deeply with future developments for equipment that is

to be purcha.sed after this great emergency has passed. Un-
que.stionably the present time requires the operation of much
equipment that would not be repaired in closely competitive
years when operating costs are of serious consideration, and
therefore the question of proper repairs and reinforcements
to this type of equipment should be the mechanical engi-

neer's most serious duty twlay.

He understands his old equii)ment and has the best op-

portunity to recommend betterments. His is the half way
station between the shop men, possessed of good ideas, and
the head of the department who wants these new ideas. A
car or a locomotive that will haul or pull a load if properly

reinforced or improved is a valualjle piece of rolling stock

today and, when we consider the present emergency con-

dition, is so valuable that the mechanical engineer can well

afford to assist in keeping every piece in ser\'ice. The me-
chanical engineer truly can help and is helping and I am
sure his efforts are being felt wherever they are thoroughly
understood.

FIRING UP LOCOMOTIVES
BY ALLEN ARMER

General Foreman, Big Four, Columbus, Ohio

The coal that is used in this locality is bituminous, coming
from the fields of West Virginia, Indiana and Illinois.

From the results of the laboratory tests these coals are found
to be very high in volatile matter, or excessive smoke pro-

ducers. Harrisburg run of mine coal is used by our com-
pany at this time. The proximate analysis is as follows:

Moisture, 4.85 per cent; fixed carbon, 50.50 per cent;

volatile, 37.80 per cent, and ash, 6.85 per cent.

Anthracite or semi-smokeless coal is not available in this

locality, and in order to minimize the smoke problem, it

becomes necessary to direct our efforts toward the manner
of building and handling the fire. Due to the different

weather conditions from day to day, the smoke generated in

building fires in the roundhouse is variable. The appli-

cation of the brick arch has proved to be of great assist-

ance in smoke elimination.

From a roundhouse foreman's standpoint, the largest and
most important factor is the method of handling the opera-

tion. The operator must be thoroughly familiar with the

results desired and should know how to handle the fire to

obtain them. The fuel must be properly placed to allow the

correct amount of air to pass through the grates and the

bed of the fire. If there is not enough air introduced into

the firebox the gases are driven off" the coal containing a
high percentage of carbon, thus causing dense smoke. If

the supply of air is too great, the gases pass into the stack

before combustion takes place.

We have tried various methods of building fires in locomo-
tives to eliminate smoke as far as possible. The following
method is the most successful.

The grates are covered with coal banked along the side

sheets to a depth of approximately 15 in., and 20 in. at the

door sheet, allowing the fuel to slope gradually toward the

center. This leaves a light bed of fuel in the center for the

proper admission of air. Dry shavings are then placed on
top of the coal, and enough more coal added to keep the shav-
ings in i)lace when the blower is applied.

It is important to start the fire at the rear of tlie firebox, as

the action of the blower will draw it ahead. To light the

fire oily waste is dropped inside the door, and a light blower
is at once used. The fire is allowed to burn until it is well

started, and the draft is then gradually increased. In a short

time, under ordinary conditions, the coal is ignited, and
there is a good fire over the entire grate area. A strong
blower is an important factor in reducing smoke.

If the coal is proj)erly placed and of sufficient amount it

will not be necessary to add more until the engine leaves

the roundhouse, unless the boiler has been filled with cold
water. This will give approximately 100 lb. steam with a
boiler full of cold water in one hour and forty minutes.
With the boiler full of hot water and no steam pressure, the

engine can leave the house in one hour. With this manner
of firing we do not get over a No. 2 .smoke at any time if the

blower ig properly u.sed.

j.il convention of the Smoke Pre-



Tips From Chief Clerks to Supplymen

THE EDITOR received in the morning mail a few weeks

ago a letter from the chief clerk to a master mechanic

telling of the mistaken idea one supplyman had of

how to do business in a railway office. The first impression

was that the experience was an unusual one; the next thought

that it might be well to check it up with the experience of

other chief clerks. A dozen

chief clerks to mechanical de-

partment officers were there-

fore asked for frank expres-

sions as to their experiences.

The letter which caused the

discussion follows, as well as

abstracts from several letters

w-hich were received from other

chief clerks.

\ BAD START
BY A MASTER MECHANICS

CHIEF CLERK

Recently a gentleman, well-

dressed, entered a master me-

chanic's office in a more or less

excited state, approached the

chief clerk's desk, making in-

([uiry for the master mechanic

in the following manner: 'T

would like to see Mr. Jones."

The chief clerk, after real-

izing that he had a very ex-

cited mentality and uneducated

mind to deal with, calmly re-

plied by saying, "Mr. Jones is

out in the plant and will prob-

ably return to the office about

eleven o'clock."

The impatient reply was,

"I can't wait until eleven

o'clock, as I have got to see Mr. Jones right away. What
kind of looking man is he, and I will go out to find him?
Where had I better go to find him?"
The chief clerk had no idea of permitting him to go any-

where in the plant until he made himself known and the

nature of liis lousiness. With the idea of allaying the man's
impatience, and playing for time, the chief clerk remarked

AWISE railway supplyman studies to

get the good will of the secretary,

chief clerk or clerk whom he must

first approach in asking for an interview.

These men are usually in the confidence of

their superiors and it is part of their duty to

help conserve the time of these men and pro-

tect them from needless interruption. Cour-

tesy and tack are, therefore, essential in deal-

ing with the chief clerks.

In these days of heavy traffic and extraor-

dinary demands on the motive power and

car department officers it is more than ever

necessary to conserve their time. The late

L. R. Pomeroy used to say that he never

visited a railway office unless he was "dead

sure" he could leave something in the way

of data or suggestion that would be of a dis-

tinct help to the officer. Supplymen should

get the spirit of this and be as thoughtful

and considerate as possible of the officers

with whom they have to deal.

that he would proljably want a pass to go through the shop.

"Oh, no, I don't need a pass, as I am an old railroad man
and was once a master mechanic. I know all about a shop."

The chief clerk replied by saying that recent instructions

had been issued not to permit an\- one in the shops without

a pass, and. of course, a pass could not be furnished unless

the visitor would give his name
and state his business.

The reply came ciuickly,

"My name is Jacobson, I was

for a long time master me-
chanic of the Sussex division

of the A X P Railway."

The chief clerk replied by

saying, "I presume, Mr. Jacob-

son, you are not now employed

by that railway.''

"No, no, I am now with the

Ozark Tool Co., and want to

see the master mechanic, also

to see your general foreman

and tool room foreman, as we
liave a number of our tools on

your road."

This was all the informa-

tion the chief clerk needed to

issue the pass, but it took dig-

ging to find out from the man
his name and the nature of his

business, without appearing

abrupt or discourteous, be-

cause it was absolutely neces-

sary to obtain the information

before the man could be per-

mitted to enter the plant. By
having to dig this infoniiation

out of the traveling man it

took up practically thirty min-

utes of the chief clerk's time and delayed Mr. Jacobson in

obtaining an interview with the proper officials.

The traveling man can save himself and chief clerks, or

other clerks, when desiring permission to see railroad officers,

a lot of trouble and time b\- the simple little method of pre-

senting their cards or explaining their business immediately

on entering offices.
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"OLD HEADS" TOO MUCH AT HOME
BY A MECHANICAL ENGINEERS CHIEF CLERK

As a rule, I do not consider the railway supplymen
thoughtless or inconsiderate. There are, of course, excep-

tions to all rules, but, taken as a whole, I doubt if any
fair-minded jur\- would find the suppl}-man guilty on ven-

many counts. This is not snap judgment, but an opinion

based on an experience of eight years. I have noticed the

exceptions are usually made up of "old heads" in the game;
those who have been making the "rounds"" for years and
feel that a certain privilege should be accorded them in rail-

way offices by reason of their seniority and long association.

The young, inexperienced man -ver}- seldom makes a break
of this kind. He is careful as to his movements and only
anxious to learn the "ropes" so that he may abide by the

requirements of the individual offices he visits.

WHY NOT CULXn-ATE CHIEF CLERKS?

But why shouldn't the supphTnan be courteous, consider-

ate and continuall}- making an effort to cultivate the good
will of chief clerks and others about the office? It is surelv

a part of his job; and in a way an investment for him.
While being courteous to some lowly railroad clerk b\- a

supplyman does not indicate that a lengthy order is forth-

coming or that a seed has been sown by which one might
sprout, the way is paved for smoother tra\-el on his later

trips.

CHIEF CLERK NOT AN ENTERTAINER

The traveling man should not consider it the duty of

any chief clerk to entertain him while waiting his turn to

be called into the private office. The clerk's duty ends
when he has seen to it that the caller's card has been pre-

sented to the superior officer and an answer returned. The
"peddler"' should not insist on discussing yesterday"s score,

the Italians' successful stand against the German attack or

other interesting subjects.

On the other hand, it is up to the chief clerk to see that

any caller entering the office is given attention, whether he
be a "peddler." book agent, life insurance agent, or what
not. No one should be allowed to "cool his heels"' until

some self-important clerk stops his blatant dictation long
enough to find what is wanted. It has been my observation

that the more harmony you can create, the bigger your cali-

ber. Such treatment by a clerk certainly does not improve
his stock with the caller, or increase his popularity in any
way.

VALUE OF SUPPLYMAN TO COME
BY A S. M. Ps. CHIEF CLERK

So far as my knowledge goes, the relations between this

office and the supply fraternit)- have always apparently been
of the pleasantcst. This, no doubt, comes about by the fact

that in my early experience with the supply fraternity, our
office organization was instructed verj' thoroughly as to the

value to the railroad company of visits by suppl)-men; that

to a great degree, the time they spent with us was not wholly
of value to them, but to the railroad company; and that to

a great degree, supply men were serving the railroad com-
pany as they were .serving their employers. Therefore, they

should be treated with the same courtesy that would be ex-

tended to railroad associates. We have found, naturally

enough, that supplymen would at least meet us half way so

far as courte.sy and service are concerned, and in some cases,

the benefits derived through their assistance, I am frank to

say, have been not only desirable to the railroad, but bene-

ficial as well.

It has always been our motto, that "More flies are caught

with molasses than with vinegar," and it is my experience

that .similar sentiment prevails throughout the supply frater-

nity. If this condition were made a practice, there seems

to be no reason wh\- it should not work out to the mutual
benefit of the railroads and supply men.

THE BOTHERSOME SUPPLYMAN
BY A MECHANICAL DEPARTMENT CHIEF CLERK

The supphman who does annoy me, is the one who
comes into the office and stands around ostentatiouslv until

waited upon, no matter how I may be occupied. Many times,
while I am talking on the 'phone or have a stenographer
sitting at my desk taking dictation, or perhaps while in con-
ference with some one at my desk, a supplj-man will walk
into the office and. instead of sitting in the place provided
for them, will stand conspicuously until waited upon. Some
of them will stand, and wait, and' wait.

I often feel like telling them, rather sharply, to sit down
and wait a few minutes; but I have never had any words
with them about it. It seems to me that all supplymen
should understand, when they call at an office, that if the
chief clerk is busy the\- should be seated and wait a few
minutes until they can be waited upon.

However, I really do not have any criticisms to make,
and as a rule I receive fairly good treatment from all supply-
men: and, in return, I endeavor to treat them as I would like

to be treated.

SHORT AND TO THE POINT
FROM AN E.ASTERN CHIEF CLERK

From my observation, courteous treatment from either side
produces a like feeling on the opposite side.

MR. SUPPLYMAN, WHICH SYSTEM DO YOU FOLLOW?
BY THE BOSS'S SECRETARY

Which system do you use and what success do you have?
"Here is my card. Shoot it in to the boss. Smoke this

after lunch—my favorite brand. I"m in a hurry, so help me
out, old sport!"

Or
"I have something of interest for Mr. Blank, the super-

intendent of rolling stock, and I am very anxious to see

him and will appreciate your assistance. Would you mind
taking my card in to him?"

don't GET IN ^^RONG WITH THE SECRETARY

It is probable that the method of approach to the secretary

is more responsible for the success or failure of the traveling

salesman than any other one thing. You must first get by
the secretar)' or your ability to sell your goods will be of no
avail, for \ou must get an audience with the man who buys.

As a secretary to a mechanical department official on a
large trunk line. I have given this problem more or less

thought, and with the feeling that I may be able to bring
about a better understanding between supplyman and secre-

tary, I will offer my conclusions.

The successful salesman is reputed to be a "hale fellow
well met," and the first instance mentioned above covers an
individual who is all of that, plus. It is an exaggeration
in every respect, and there are two great qualities (in my
opinion^ two very necessar)' ones) that are entirely missing:

Courtesy and tact. If you had called a number of times

before and had learned the characteristics of Mr. Secretary

you would probably feel justified in addressing him in this

way. It has been my experience that by way of introduction

to the secretary, a great many salesmen use expressions sim-
ilar to the first mentioned.

The secretary may not be an "old sport," and it is pos-
siljle that he does not smoke, and isn't interested in your
favorite brand. Speaking about smokes, let me tell you the

way one leading mechanical department official looks upon
the proffer of a cigar. I will use his own words: "These
I)eddlers that try to get by through the offer of a dgar are
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certainly toUowing the wrong system." Until the cigar was

offered the caller was a supplyman and not a ])eddler. Last,

but not least, the secretary is human, and the first thought

that strikes him is "I wonder who this guy thinks he is, and

if he feels he can put it over me as easy as that ?"

Now, take the business-like, courteous method emjiloyed by

the second man, Vou immediately get the impression of a

quiet, determined Ijusiness man, one who you know if passed

in will briefly ofler his proposition, won't be "running off

at the mouth," and will not take a minute more of the boss's

time than is absolutely necessary. And further, he has placed

himself on an equal footing with the secretary, which is of

importance when considering the "liuman interest" feature.

lust place yourself in the secretary's jjosition. The Ijoss is

very busy, and does not want to be interrupted very much this

morning, and any interviews would have to be short ones.

Two supplymen come in at the same moment, one being of

the effervescent kind, and the second, of the solid, sincere

kind: The boss has just said, "short interviews." Which

one would you send in, and to which one would you suggest,

"Try it again some day and I'll see what I can do for you."

Another instance: Mr. Secretary looks at his appointment

sheet for the day and finds an interval of twenty or thirty

minutes with nothing booked. The "talkative"' one comes

in and wants to "Go over the top." Mr. Secretary says to

himself, "If I let this fellow in he will take up too much
time, and will upset the program for the day" ; and again, a

suggestion to the supplyman to try again.

The foregoing refers to the supplyman who is making his

first call.

AFTER THE FIRST C.\LL

If I were a supphiiian and wanted to make a subsequent

call, I should resort to the telephone and endeavor to make

an engagement through the medium of the secretary, or better

still would respectfull}- request the secretary to let me con-

verse with the officer and trj- and make my own engagement

(tlie personal or human contact again). I would briefly state

my purpose for wanting to see him and assure him that I

would only take up a few minutes of his time.

I should also endeavor to learn if the officer had just re-

turned from an absence from the office or was contemplating

going out on the road, as I would not press for an interview

tlie day before nor the day after. (The officer is as anxious

to keep up his work and must find time to carry it on.)

Neither would I call on Saturday or jMonday. Saturday is

a short day and Monday one must get rid of Sunday's accu-

mulations and get the program started for the week.

When dealing with the secretary, do not doubt him and

figure that for personal reasons he won't pass you in. If you

are suspicious of getting a "raw deal," and he learns of your

suspicions, and finds you are tr}'ing to get by without him
"fixing" it for you, you are liable to a little sharp practice.

"a bad break "

It is only last week that I received instructions early in

the day that for the morning, at least, there were to be no

interruptions, the previous day being given up largely to

supplymen. My instructions covered 'phone conversations

also, and only on company business was I to put the boss

on the wire. He was checking over specifications on new
equipment—a big as well as a tedious job.

I received a 'phone call about 8:45 A. M. from a repre-

sentative of a large supply house. He first wanted to talk to

the superintendent of rolling stock, and I courteously informed

him this was impossible because of a conference. His second

request was for an appointment that morning, to which I

was forced to reply in the negative. Then he wanted to come
in for an interview in the afternoon, and I told him that

he might come down, but I could make no promise as to

getting him in for the afternoon program had not yet been

laid out. He hung up in a "huff," but between then and

noon called four times, making exactly the same requests and
getting the same answers each time.

About 1 :.50 he came in and very gruffly requested an inter-

view with the sujjerintendcnt of car department, and I

promptly passed him in, as that official was "entertaining"

that afternoon. He lost not a moment to com])lain that I

was indulging in sharp practice, and I am glad to say that

I was immediately given an opjjortunity to rcijudiate his

statement, as the superintendent of car department imme-
diately called me in. Suffice to say, he didn't get in to see

the superintendent of rolling stock, not because of his actions,

but merely because it was impossible. He left a "sadder

but wiser'' man.
Now, if )ou were the secretary and this same party later

on endeavored to get an interview, would you give him the

benefit of the doubt?

dealing WITH THE BIG BOSS

Well, anyway, you finally get by the bodyguard (secretary)

and he is holding the door open for you to go in.

I believe }ou should be even more careful of your approach

to the boss than to the secretary. You are now before the

railroad representative that has the voice in the matter of

accepting or rejecting your proposition.

By all means use courtesy and tact.

Greet him courteously, but not efi'usively.

Don't slap him on the back and tell him his old friend,

so-and-so, was telling 30U what a good scout he was. (He
might have been a good scout to his friend who was not

trying to sell him something.)

Don't wait for the first opening to say, "That reminds

me of a story I heard a few days ago." (The boss might

have heard the story-, or it might be too putrid for him;

besides, stories require time in the telling.)

In other words, get right down to the purpose of }'our

visit. Tell him in as few- words as possible just what you

have, its purpose, saving, etc. Be protected by models, prints

and photos. Don't be too technical, as ofttimes the man
you are talking to is a practical man without a technical

education, and you will lose his interest by going "too deep."

Above all, be thoroughly familiar with your product. Don't

let him ask a question you cannot answ-er. Your cock-sure-

ness will be communicated to him, and your uncertainty will

likewise be communicated to him.

Meet his arguments by going him one better, always re-

membering that you are talking to a man who has reached

the apex in the mechanical profession on his road, and that

vou can't put over him any "wild-caf statements or figure's.

As he w-ould doubt you, so will he doubt your goods.

One of the most successful salesman I know- of has for

his motto, "Don't knock the other fellow or his goods." He
says, "I have something here as good as the other fellows, can

give it to you just as cheap, and all I want is a share of

the business," and he usually gets it. He is sure of himself

in the first place, and sure of his product in the second.

Read the daily papers and keep up-to-date: The boss

ma}- feel in a mood to visit, and naturally the conversation

will drift to current topics.

You want to leave some impression of yourself behind

you; something that will instantly bring you to mind at a

subsequent visit: something of your character. You want

to be welcome on your next entrance, and the impression you

make on vour first visit will govern your future intercourse.

YES, BE PERSISTENT

I assume that supplymen reading this w-ill come to the

conclusion that they couldn't make a sale if they followed

niv suggestions, as I have not mentioned "persistence," the

greatest factor in making a sale. In my estimation, a suc-

cessful salesman is one who is chuck-full of persistence.

Persistence, however, is truly a virtue until through per-

sistence one becomes obnoxious.



THE exceptional conditions under which the railroads have

been operating since the United States has been at war,

have created new problems in every department. The
special problems of locomotive maintenance which have thus

been created have to do with the necessity for increasing the

number of locomotives avail-

able for service, without the

ability to supply the increased

demand by purchasing new
ones, and the obvious require-

ment that these locomotives

be supplied in shape to de-

velop their full capacity in the

motement of tonnage. The
special nature of the problems

-lies in the fact that these in-

creasing demands must be met

with depleted forces and in

the face of a most difficult ma-
terial market.

In the following para-

graphs, contributed by a num-
ber of officers who have been

dealing at first hand with

these proljlems, are set forth

some excellent ideas as to ef-

fective means of overcoming

the handicaps under which

maintenance work must be

conducted.

SHOP SCHEDULING IN-

CREASF.S OUTPUT

BY F. J. HARRISON
Superiatendenl Motive Poncr. Buffalo.

Rocholer & Piltiburiih, Dii Bois. Pa.

The scheduling of engines

through our shops is working a remarkable and wonderful

change. iJuring the month of Novemljer \vc put 2.5 engines

through our Du Bois shop after receiving heavy repairs,

and on Thank.sgiving Day the shops were closed tight all

day. We are endeavoring to build this output up to an

engine a day or 26 engines for the 26 working days of the

month. The November output is an increase of three or

HOW CAN locomotive shop output be

increased and the time out of service

for repairs be decreased when labor is

scarce and material hard to get?

Shop scheduling has helped materially; so

has the right kind of training of the unskilled

men who replace some of the many skilled

men lost by the railroads. Spare fireboxes

have cut down the time of heavy back shop

repairs.

The extensive use of scrap in many cases

has saved the material situation, and also

much money.

Welding in tubes and firebox seams has

done much to eliminate boiler repairs and

keep engines in service.

There is evidence that superheater repairs

are being neglected. This leads to loss of

capacity and waste of coal. It destroys the

investment value of the superheater and

should not be tolerated.

four engines a month over previous output. It can readily

be seen that the stores department is kept busy getting the

material for the increased output and until such time as we
have the use of two new shops we are erecting, one at East
Salamanca and one at Rikers.we will have to continue to

give special attention to our
organization, our engines and
cars. The desired result can
only be accomplished by close

supervision and harmony
among our officers.

We have been welding in

flues for the past several years

and are running them the full

three-year limit. We have
three engines in service that

have fireboxes welded in, no
rivets at all being used on the

sheets, with which we have
had wonderful success, and
from December 1, 1917, will

weld in all of our fire-boxes.

We are also assigning our
engines, passenger, freight and
switch, and are satisfied that

this is going to make another

l)ig improvement. Some days
we are dispatching 10 and 12

more engines than arc ovraed

l)y the company, on account

f|uick service at our shops.

DC
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the sliop for ficncral repairs ljy not doing so much heavj'

work on all the locomotives th.a come into the shop, and
the work could l)e done with the smaller forces available.

In large shops where a traveling crane is available, it would
be better to remove wheels, turn tires, crown out the driving

bo.xes, apply new rod bushings, and a partial set of tubes.

In small sliops where only a drop pit is available, the main
wiieels should be dropped, the tires shifted or renewed, the

rod bushings renewed, a partial set of flues renewed, that is,

the engine should be given a roundhouse overhauling. This

should be of such a nature that the locomotive may be kept

in service for from three to six months longer.

At some terminals locomotives are awaiting shopping for

necessary heavy repairs. !Make room for them b)- keeping
out of the shop engines that can be kept in service by giving

them light shop or round house repairs. In this way more
engines may be repaired and kej^t in service.

ENCOURAGE INITIATIVE

BY L. A. NORTH
Shop Superintendent, Illinois Central, Burnside, III.

One of the first requisites of the maintenance of equip-

ment in such a condition that it can be worked to the very

limit of its capacity is the use of material possessing strength

and wearing qualities suitable ro the demands that will be

made upon it. Then secure good relialile workmanship in

die erection of this material. Patch work is only a make-
shift at any time and will be costly if practiced for any
length of time.

We have found that by encouraging the employes of the

different departments that the productive capacity of the

shop has been increased. It is the practice to personally

interview the various employes and encourage them to de-

velop tools which will assist them in the performance of

their duties. Some of tlie ideas developed by them have been

a means of reducing their manual labor to a great extent,

as well as a great benefit to tlie company.

It has been our practice where an employ makes a sug-

gestion of this kind, to allow him to build and develop his

idea, where possible to do so, furnishing him such assistance

from the other departments as is necessary.

The foremen have also been encouraged to make sugges-

tions for the re-locating of shop tools, in order to avoid any
back handling or congestion in the movement of the work
through the shop.

Shop tools have been re-located, new tools of greater

capacity purchased, and new^ crane facilities installed. Fur-

naces, sleam hammers and otiier equipment which made
possible a quicker handling of work have been added. We
have taken advantage of the oxy acetylene cutting and weld-

ing process as well as the electric and Thermit welding

processes.

TRAIN THE NEW MEN
BY E. V. WILLIAMS

Superintendent Shops, Buffalo, Rochester & Pittsburg. Dubois, Fa.

Increasing productive capacity in the maintenance of
equipment while not a particularly new subject even at this

time, is still a matter requiring vastly more attention from
supervising officers than ever before. We have lost a num-
ber of skilled men through the army draft and the allure-

ments of manufacturing plants, and, in order to replace

them, have had to take unskilled laborers and train them
in the various departments. To do this we have enlisted

the services of our apprentice instructor and the various
foremen, with such gratifying results that, while not having
been able wholly to make up the losses, we have so far been
able to hold our own and in some cases to effect a slight

increase in production.

W^e have impressed on tlie minds of our foremen and sub-

foremen the necessity of giving close attention to the con-
servation of material, with the result that many items which
had always been made of new material are now made of
second-hand or scrap material, or arc fashioned out of an
article discarded from some other job.

A close check on all requisitions for new material, to
learn the reason for ordering it and the condition of the
part to be replaced, and an effort to have a less costly mate-
rial used when consistent with specifications, frequently re-

sults in the cancelling of requisitions.

The introduction of a system of scheduling engines
through the shops, limiting the number of engines in the
shop for repairs at one time, and an intelligent report to the
shops of the work recjuired on each engine before it is

placed on the pit, has resulted in an increased output and
has reduced the time that engines are out of ser\-ice fifty

per cent. The engines are delivered for service regularly

throughout the month instead of being turned over for service

in bunches.

The number of devices and tools for increasing production
and decreasing costs, as well as simplifying operations, has
increased wonderfully as a result of constant co-operation

of the foremen and men. The creation of a new position,

that of supervisor of tools and machinery, who devotes his

entire time to the working out of such devices and the

economical placing of machine tools to minimize cost of

handling, is one of the most valuable moves that could be
made.
The placing of miniature or sub-storerooms in various

departments, where a stock of much used small articles Is

kept, reduces tlie time die men are away from their work;
and the practice of the stores department of collecting all

material orders and delivering material to selected central

stations is another powerful factor in increasing production.

Last but not least, the bi-ruonthly staff meetings where a

full and free discussion is had concerning all things con-

nected with the shops, bringing to the attention of all the

costs of various operations and interchanging views on each

subject, taking up engine failure reports in detail, the causes,

delays, costs of failures and results of investigations, re-

ports of train movements, loading and tonnage, and all

matters relating to the service in all branches, loading and
unloading and prompt release of cars at company's terminals,

not confining any subject to any particular department, and
interesting all in the value of '"head work" has wonderfully

stimulated the entire organization with very gratifying

results.

UTILIZE SCRAP M.\TERI.\L

BY C. L. DICKERT
Superintendent Shops, Central ol Georgia, Macon. Ga.

\\'e did not realize fully what economy meant until we
were forced to it through necessity^ brought about by high

price and scarcity* of material. In normal times before the

war, material prices were low and material plentiful and
could be gotten from the manufacturers in thirty days or

less after being ordered. Now deliveries, if promised at all,

are from 12 to 24 months, with prices almost prohibitive.

But the railroads must run; therefore it is necessary that

they have material to keep their power in good condition tO'

handle the business.

To meet these conditions, we are utilizing every piece of

scrap material wherever it can be used, reclaiming worn and
broken parts of locomotives and cars by acetylene and elec-

tric welding and rolling scrap material into round bars for

bolts, reinforced concrete bars and other stcKk where round

iron is required. All scrap car axles are drawn out in the

smith shop for making coupler yokes, truck arch bars, draft

keys, etc., no new material being purchased for these items.

AW carry irons and straps for draft gears are made from-

scrap coupler yokes. Old yokes are removed from couplers,.
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straightened out, cut to length and formed under a hydraulic
press in the smith shop.

We have just completed building 100 40-ton, 40-ft.
wooden stock cars at !Macon shop. Second hand material or
material developed from scrap was used for the couplers,
coupler yokes, draft bolts, carry irons, straps, striking plates,

brake cylinders, brake cylinder brackets, washers, brake
beam safet}- bars, pull do«-n rods, brake rods, push rods,
pipe clamps and release rods. The axles, trucks, truck
bolsters and couplers were taken from an accumulation
caused by the destruction of condemned equipment for some
time past. The collars on tlie axle journals were built up
with the ox)^-acet}-lene torch and then turned to M. C. B.
standard.

Parts developed from scrap material and second-hand
material used in connection with freight car repairs are

numerous, and the locomotive department comes in for much
reclaimed and second-hand material.

Piston rods are made from scrap car axles, where the

make of the material is kno^-n; crank pins from scrap driv-

ing axles and knuckle and wrist pins from scrap piston rods

and axles. Side rod bushings removed on account of wear
where pins are worn are used when new pins are applied.

All globe valves are sent in from the system to the !Macon
shop for repairs. Scrap brass, such as injector steam rams,

dowel plugs removed from driving box brasses, etc., are

used in making small brass parts. Scrap boiler tubes are

used for making locomotive pilots, coal gates, punching cut

washers and bracing steel coal car sides. Scrap boiler plate

is used for rod liners, shoe and wedge liners and cut washers.

.\11 oil cans, hand lanterns, caboose lamps, engine water

coolers, switch lamps, semaphore lamps, markers, etc., are

sent to the tin shop, repaired and reissued. Old I-beam

car body bolsters removed from condemned equipment are

cut up with the acetjlene torch; the center is used for strik-

ing plates on cars; the flanges are used for stiffening strips

on steel dump car doors. All nuts are assorted from scrap,

retapped and used on freight cars. All brake beams are

straightened and new fittings applied where needed. \Miere

brake beam or T- or I-beam shapes are too light for further-

service, they are split in shears and used for brake beam
safety bars. Cotton waste used for wiping coaches, shop

machiner}- and locomotives, is washed and used over again,

effecting a great saving. Frogs and switches are repaired

and made new at a great saving, using new and relay rail.

The packing for frogs is made from scrap, drop forged to

shape for the different sections of rail. Clay and tamping

picks have new ends put on and brought up to standard

size. Spike mauls, cleavers and spike bars are reworked.

All track wrenches are drop forged from old driving tires.

Switch lugs are made from scrap boiler plate.

Locomotives for all classes of service—passenger, freight

and switching—are being superheated and equipped with

power reverse gears.

BUILD SPARE FIREBOXES

BY F. W. TAYLOR
Sapcrintendent Motive Power, Missouri, Kansas & Te DennisoD.'.Texas

In the locomotive department the general repair shop

should be organized to co-operate with the supply depart-

ment in such a way that the locomotives receive repairs in

the shortest time possible. The men should be encouraged

to do good work and machine tools speeded up to their full

capacities; labor saving devices should also be installed. It

would seem that to ex{>edite engines requiring new firebo.xes,

an extra gang of boilermakers be put on to build new back

ends complete, so that when engines arrive at the shops, the

old back end may be disconnected from the barrel at the

throat and the new back end applied. Ordinarily the appli-

cation of a new firebox requires holding an engine about

six weeks, but by having back ends ready ahead this

work can be accomplished while tlie machinery is being
overhauled, which takes about two weeks. By this method
the railroads have about one month additional service from
the engine.

iMoney spent for back shop facilities and for kinks de-
\eloped in the shop is a good investment and should be
encouraged by the officers.

The routing of work plays an important pan in ex-
pediting repairs, and this should receive thought and action.

DON'T NEGLECT THE BOILER

BY E. W. YOUNG
General Boiler Inspeclor, Ghicago, Milwaukee & St. Paul, Dubuque.ilowa

For keeping the locomotive boilers in the best of order
with the least e.xpense in these days of scarcit>' of the m(»t
necessary materials and labor, frequent and painstaking
inspections, coupled with the old grandmother's proverb, "A
stitch in time saves nine," comes as near to a satisfactory

solution as amthing that can be done.

A thorough and careful inspection at frequent intervals

will lead to the discover}- of slight defects which can be
repaired at slight expense and be the means of avoiding
hea^•^• repairs later on. A patch on the boiler will save

many dollars for new material that will have to be bought
later if the trouble is not immediately attended to. Looking
for and finding the little faults, and never overlooking them
because they are too insignificant to justify remedying them,
is a sure means of avoiding big troubles.

Inspect often, find and remedy the little irregularities as

soon as they make their first appearance. Then large repairs

will rarely be necessary. This wiU work for the greatest

economy and give the most satisfactorj' service from the

power.

KEEP BOILERS FROM NEEDING REP.4IRS

BY GEORGE .AUSTIN
General Boiler Inspector, Atchison, Topeka & Santa Fe, Topeka, Kans.

The sketch shows an e.xperiment that so far shows very

favorable results. It was tried as a means of reducing the

accumulation of clinkers or honeycomb on the flues, which
on some divisions is verj' troublesome. The engine on which
this was tried has been in ser^'ice since last July and reports

are ver\- favorable.

In this case an old tube sheet was used, that is, it was
prett}- well worn at the holes before the counter boring

hnrH

- Sac/t FlueSheef

•J^//^^y/^^ff/J///i///. ///////.

Copper

Method of Welding Tubes In the Firebox to Prevent Honeycombing

was done, it was then Ijored to Y% in. thick, copper ferrules

were applied, and tubes swedged and expanded with a sec-

tional expander for a % in. sheet. The tubes were then

beaded and welded as shown.

In my judgment more good can be accomplished by edu-

cating the engine crews and engine handlers to prevent the

necessity for repairs and by improvements in feed water
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condition.-; and (.'liminating corrosion than hy considering

short cuts in making repairs.

I would rather find one way that will reduce or prevent

the necessity for re[)airs than a dozen ways of improving
the methods of making repairs.

ELECTRIC WELDING REDUCES BOILER REPAIRS

The Norfolk & Western for several years has been
developing the use of electric welding in its boiler shop
work. In 1914 a locomotive was placed in service with a
welded lirebox. The wrapper sheet was continuous and the
flue sheet, door sheet and liredoor ojiening were all welded.
No rivets were used except through the mud ring. The
lirebo.x corners were welded to the mud ring for a distance
of about six inches around each corner and both the tubes
and superheater flues were welded to tiie Ijack tube sheet.

This locomotive has been in service for over three years,

and during that time has not had a boiler failure. During
the flrst year of this period the total cost of boiler main-
tenance was $2.93.

All tubes on the Norfolk & Western are being safe-ended

by electric butt welding, three machines doing all the work
for the system, which operates nearly 1,000 locomotives.

The work now done on one of these machines formerly

required four coke fires and as many welders. In addition

to the reduction in the cost of safe-ending, about two-thirds

of the shop space formerly taken up by the four coke fires

has been released for other use.

KEEP SUPERHEATER FLUES OPEN

In order that a locomotive boiler may evaporate water, it

must be so constructed and maintained that the heat

liberated in burning the fuel on the grates can be trans-

mitted, with a.s little loss as possible, to the water in the

boiler. The tubes are provided in the boiler for the pur-

pose of carrying the hot gases given off from the fire, in

the closest possible proximity to the water, so that rapid

evaporation will take place. If the boiler tubes become
stopped up from any cause, gases cannot pass through them.

The result is, of course, a poor steaming engine which is

unable effectively to haul its tonnage and causes delays, not

only to its own train but to others, by stalling and having

to double grades. In the case of the locomotive using sat-

urated steam, plugged flues are bad enough, but in the

superheater locomotive the conditions are aggravated because,

not onl}- does the lack of the necessary heat in the tubes

cause a falling oft" in the amount of water evaporated into

steam, but the steam itself, in passing through the super-

heater pipes, does not receive its share of the heat from

the gases and consequently does not become superheated.

The superheater, as applied to a locomotive, materially

increases the drawbar pull for each pound of coal burned.

It follows, therefore, that if the superheater is shut off from

the action of the hot gases by the large flues being plugged

with cinders and soot, the locomotive is not going to show

the performance w'hich it should.

With the shortage of help in shops and roundhouses so

acute as it is under present conditions, there is a tendency

to let get by without attention those matters of maintenance

and repairs which may seem the least important; but flue

cleaning should not be classed among these. A locomotive

may not be in the best condition as regards its machinery,

and still it will give a good account of itself in getting the

tonnage over the road if the boiler work is properly done,

and particularly if the flues are thoroughly cleaned out and

kept clean at all times. If the flues are kept clean in super-

heater locomotives the superheater can be depended on to

live up to its effectiveness under the most severe conditions.

In cleaning flues, it is not satisfactory to shove in a rod for

two or three feet from the firebox end. The flues should

be blown out thoroughly with compressed air, preferably at

a pressure of about 100 lb. per .sq. in. If this work is done
at the end of every trip, it will re(iuire a minimum amount
of labor and will insure the flues remaining clean and the
locomotive will always develop its maximum power.

TIIE IMIHiRTANCE OF SUPERHEATER
.MAINTENANCE
BY H. T. NOWELL

Absislant Superintendent Shops. Boston * Maine, North Uillerica. Mass.

Many articles have been written on what should be done
to properly maintain our locomotive superheaters and there
probably is not a railroad man, in the mechanical depart-
ment at least, who has not had the subject thoroughly drilled

into him and has passed it on to the next in line. But do
we maintain the superheater properl)- today with the exces-
sive business that has Ijeen forced ujjon the locomotives?
On many railroads, certainly not. Still we continue to ex-
pend thousands of dollars on new installations to old power
and not a cent for the proper organization for supervision to

.see that those already installed are properly maintained.
The repair shops have certain well delined rules for the

overhauling of the equipments, carried out while the loco-

motives are undergoing general repairs, that put the equip-

ments in as good condition as when new. The engine houses
also have rules w'hich have been formulated from experience

and careful tests that will give the best locomotive per-

formance, but tliese are often neglected under the present

severe operating requirements.

In talking recentl}- with a man who has just completed a
tour of many of the eastern roads, investigating the general

superheater conditions, he said that the practices in the

engine houses were not as good as they were three years

ago, citing cases of plugged flues, locomotives fired with

dampers tied up, and the general indifference to the im-

portance of the whole subject, causing poor locomotive per-

formance and damage to the equipments.

Conditions were better in the past when the superheaters

were new. Engine house foremen were interested as it was a

new subject; officers higher up kept it "alive," and em-
ployees having the direct care of the superheater engines gave

them the necessary attention because they had been properly

instructed. Since that time, these employees have gone "over

there," or passed to other duties and the men filling their

places have gradually drifted into wrong or indifferent

practices.

Mechanical department officers are allowed thousands of

dollars by their managements for new superheaters, as the

argument is advanced to them that these equipments pay for

themselves in a short time in the saving of fuel and increased

hauling capacity, and this they do on the basis of the first

few wrecks' performance or when they are properly main-

tained. How much money are the mechanical department

officers allowed per )'ear to efficienctly supervise the proper

maintenance of these equipments?

We all know that the superheater locomotive boiler in

poor condition is not as efficient as a saturated steam boiler

that is in good condition, so it is doubtful if anywhere near

the savings are made that are promised. Here is the con-

dition of many superheater locomotives as they arrive at the

shops for repairs:

1. Superheater damper wired up or fastened open. When put on the

test rack, they are found to be working properly in nearly all cases.

2. Brick arch loaded with ashes and slag, plugging the lower flues.

Appearances indicate that they have not been down for at least a month.

3. Half the superheater fines plugged solid so that flame from an open

torch will not draw into the flue with the blower on. The result is that

the ends of the units are badly burnt, also that the locomotive has not been

getting the superheated steam, to secure which the management has in-

vested $2,000.

Complete instructions ire issued with the superheater for

its care and maintenance, but the problem will never be

solved until the railroad managements put on enough super-

vision to see that these instructions are carried out to the
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letter, along the same lines that they did when the Inter-

state Commerce Commission rules for the care and main-
tenance of locomotive boilers went into effect.

The most that the superheater company's inspectors can
be expected to do is to report conditions as they find them.
They certainly have not the time or the authorit}- to investi-

gate the causes of the infractions of the rules; neitlier do
most of the engine house foremen have time with all their

other duties to see that their instructions are carried out. In
addition to this, the proper attention to the superheater
sometimes prevents just what tiie engine house foreman is

endeavoring to do—turn his locomotives in the least possible

time. This he will do regardless of the superheater equip-

ment unless there is a check placed upon him.

So, in these strenuous war times when everyone, even to

householders, are endeavoring to save coal, we would urge

the railroad managements to provide the necessary addi-

tional money to protect their investments and to carr\- out to

a greater degree the purpose for which the superheater was
desimed.

MACHINES FOR MILLING PISTON
RODS KEYWAYS

It is the practice in many shops to use end mills for cut-

ting the slots for crosshead keys in piston rods. Since such

tools caimot take a hea\y cut this method is rather slow. To
secure better output on this work a helical milling cutter is

used at the Topeka shops of the .\tchi50n, Topeka & Santa

Milling Slots for CroEshead Keys In Special Machine

Fe, and a special machine has also been developed recently

which makes it possible to perform the entire operation at

one setting.

The machine consists of a rigid base on which is mounted

a standard for supporting the cutter and the air motor which

drives it, and a carriage for feeding the work. The carriage,

as shown in the drawing below, has a dovetailer' .^lot to fit

the table and two V-blocks for holding the rods. The stand-
ard consists of two vertical rods, securely braced, with two
cross pieces at the bottom for supporting the cutter and an-
other near the top fitted with a feed screw and hand wheel
for supporting the air motor. The spindle for the cutter

carries a pulley which is belted to a larger pulley on a ver-

Srie



THE PROBLE^MS of the railway equipment painters are

no less serious than those of other craftsmen in the

mechanical department. Their duty is to protect the

equipment and still keep it out of service as little time as

possible. The following suggestions for conserving material,

labor and time were received

from prominent men in this

particular field:

PAINT ONLY FOR PRESER-
VATION

BY J. D. WRIGHT
General Foreman Painter. Baltimore &

Ohio. Baltimore. Md.

One of the biggest problems

confronting the railway paint-

ers under present conditions is

to get hold of the equipment to

paint, as it is in such great de-

mand. And when it is laid up

for repairs on account of ac-

cident, unsafe condition, or

being unfit for service for

other reasons, it is hard to get

sufficient time in which to

paint it properly on account

of the unusual demands. The
equipment is wanted in serv-

ice, paint or no paint.

The painting problems are

insignificant when compared
with the big problem confront-

ing not only the railroad com-
panies and their employees,

but the entire country as well,

—that of bringing the war to

a successful conclusion. And
we appear to have already almost reached the point when
everything which does not contribute to this end will be con-

sidered a secondar)- matter.

^^'ith this in mind it seems reasonable to e.xpect that the

painting of railroad equipment will suffer, temporarily at

least, while practically all our energies are directed towards

PRESERVATION—not appearance—is

the watchword of the railway painter

today. With a shortage of labor and

materials and a material increase in the price

of both, coupled with the extreme demand

for the equipment in active service, the

painter is "between the devil and the deep

sea." He must, however, protect the cars

and locomotives from rust and decay. He
knows better than anyone else what the lack

of proper protection means in the deteriora-

tion of the equipment and should not permit

its being overlooked. His part in the main-

tenance of equipment, and particularly the

steel equipment, is a most important one.

With a shortage of labor and the lack of

time, the past practices of painting will of

necessity be changed. The various writers

on this subject give suggestions as to what

can be done. The use of enamel colors and

paint sprayers are particularly mentioned as

methods that save considerable time.

winning the war. During this period, which we hope will

be short, safety and movement of equipment are more essen-

tial than anything contributing only to their appearance, so

it seems desirable to get down to the most practical methods
of painting and do that which is absolutely necessary.

Under present conditions,

the painting should be done
mainly for preservation, espe-

cially on steel equipment, and
as rapidly as consistent, with

a view to keeping the cars and
locomotives in service as much
as possible whenever they are

needed. This will conserve

both labor «nd material and
in this way contribute to the

succes.= of the railroads and
also the countr}' at large dur-

intr these unusual times.

PROTECT EQUIPMENT BUT
KEEP IT MOVING

.Master Paints

E. ROSS
r. Gull, Mobile &
.Mobile. Ala

The three great problems

confronting the master painter

today are the almost prohib-

itive cost of materials, the

scarcity of skilled labor and

the need of equipment in serv-

ice. In seeking means to ad-

just to and minimize these

conditions, more than the or-

dinary amount of care and

stud}- should be given to the

economical handling of all

work coming under the jurisdiction of the painter, and close

judgment with a leaning toward the radical should be ex-

ercised in determining the amount of work that should be

done and arranging the work schedule, for here the founda-

tion is laid on which depends whether the saving desired

in material, time and effort is real or just imaginars-.

38
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A reduction of tlie amount of material used by cutting

down the number of coats, tlius saving both material and
labor and giving a shorter shop schedule is to my mind the

only means of solving tlie problems if equipment is to be

shopped at all. Cutting the number of coats means a revi-

sion of shop standards, of methods and quality where the

latter means an extra coat or an extra rub to further improve

a surface already sufficiently good to clean and wipe down
which is the real essential.

All exterior decoration should be discontinued by not re-

decorating or striping when necessarj' to cover up or remove

old surface as must be done in extreme cases. The old sur-

faces should be patched with primer and putty. The re-

moval of old paint by burning or by the use of solvents

should be an extreme exception, as, beside the additional

labor involved in either case, in the latter, potash and acetone

are among the most needed war materials.

The master painter must remember that equipment must

be kept moving and not allowed to deteriorate or depreciate

for the need of minor repairs and protection from the ele-

ments. The maximum of service with a minimum of effort

and material costs is the result required and which should

be sought. Trade precedents and customs, trade rules and
ethics must all give way to the new system during the pres-

ent need.

CONSERVATION OF LABOR IN THE PAINT SHOP

BY J. H. PITARD
Master Paioter. Mobile & Ohio. Whistler, Ala.

The shortage of labor has not seriously affected the paint

department yet, due to the fact that in some cases the unusual

demand for freight and passenger equipment has drained

the shops of cars and thereby caused a scarcity of work.

However, it is obvious that equipment, if held in service

bevond the usual shopping period will require more ex-

tensive repairs when it returns. To the paint department,

this means that more passenger cars must undergo the burn-

ing off process, which is the heaviest class of paint repairs,

and of course requires the maximum of labor to handle it.

The problem of devising means for maintaining the paint-

ing of equipment in an unimpaired condition will cause

much concern for every master painter. Many roads have

previously adopted enamel colors in lieu of varnish for the

exterior finish of passenger cars, and also to a limited

extent for the interior, using enamel colors also for lettering

and striping. By this method the two coats of flat color is

eliminated, thus effecting a saving of several dollars on each

car, and also effecting a saving of one or two days of the

time that a car is usually detained in the shop. This method

produces fairly good results when the highest grade enamels

are used, and for those shops that are still using the flat

color and varnish method, it doubtless offers to some extent

a solution of the labor shortage problem when that time

arrives.

This method also applies in the painting of locomotives.

When the surfacing is completed and the job is ready for

the color coats, a space large enough to receive the lettering

is painted with flat color, and the lettering is applied and

when dry the letters and entire space is varnished, and then

the remaining surface is coated with varnish color. This

method expedites the work, and if handled properly, makes

a satisfactory job. The methods mentioned above have been

found quite satisfactorj' in short cutting the work and also

in reducing the cost. But so far as the finished appearance

of the work is concerned, it does not quite compare with

the flat color and varnish method.

In painting freight equipment, the solution of the problem

of labor shortage is the paint sprayer. With a good sprayer,

an operator and a helper should paint from IS to 20 cars

yjer dav of eight hours. The sprayer consists of a [jortable

tank holding about .30 gallons, a single hose, 60 feet long,

to the end of which is attached a seven foot %-in. pipe

with a nozzle and cut off valve. With this outfit, the largest

car can be coated in from 15 to 20 minutes.

POSSIBILITIES FOR REDUCING PAINTING COSTS

BY B. E. MILLER
Master Painter, Delaivare. Lackawanna & Western. Kingsland. N. J.

The following are my views as to possible curtailment in

the expense of painting cars and locomotives:

Passenger Cars.—A reasonable amount of surfacing or

smoothing-up should be done on passenger cars as other-

wise cleaning and wiping cannot be carried on successfully.

Where appearances are to be disregarded entirely, but little

money need be spent for puttying and levelling up uneven

or defective parts.

^Nlost railroads have already dispensed with all striping

and decorations on the exterior of passenger cars. On a

number of railroads the use of varnish on exteriors of pas-

senger cars has been discontinued and varnish colors or

so-called enamels are being applied. This means a con-

siderable saving as to both time and material. The surface

])roduced is not equal in appearance and lustre to one which

has been varnished, but is a fair substitute. It may be

cleaned up acceptably at terminals and wearing properties

are about equal to a varnished job.

Little may be expected in the way of additional economy
on interiors of passenger cars. Most of these are now fin-

ished in natural wood or grained to imitate the wood and
in some instances the surfaces are enameled, suitable com-
binations of colors being employed. It is quite unlikely that

the discriminating taste of the public would for a while

at least be disregarded by substituting something inferior

and less pleasing. Sanitary conditions, too. have to be reck-

oned with and cleaning must be made comparatively easy

and economical. Plain painting with oil colors could, of

course, be substituted for the varnished or enameled finish

should such a step in the direction of economy become
unavoidable; for sanitary reasons, however, we would con-

sider this impractical.

Locomotives.—On most railroads, it would appear, that

the limit of plainness and economy has about been reached

in painting locomotives. Striping and other gold-leaf orna-

mentations have been discontinued, the Lackawanna having

received orders to that effect only a few weeks ago. The
use of varnish may be dispensed with and .replaced by
varnish colors or locomotive finish black. On a great many
roads this has already been done for a number of years.

Cheaper materials such as are used on freight cars cannot

very well be substituted as the.se cannot be cleaned and wiped
successfully.

Freight Cars.—Very little may be said in the way of

recommending a less expensive method to lie followed, as the

cheapest labor and the most economical materials are, gen-

erally speaking, employed for freight car painting. The use

of special colors—reds, greens, etc., on special service cars,

such as cabooses, refrigerators, line cars, etc., may be dis-

continued and ordinary freight car paint applied. The use

of badges, trade-marks or other stenciling on freight cars,

of a purely advertising nature, might be dispensed with if

deemed advisable. Except for appearances as to wooden
cars and the necessity of protecting steel equipment against

corrosion, the painting of freight cars might l>e discontinued

entirely for a period of time if appearances may be disre-

garded. All stenciling and necessary marking would nat-

urally always have to be applied.

The conservation of labor in the paint department must
be accomplished by the substitution of cheaper methods and
the discontinuance of unnecessary operations or those not

absolutely essential to safety. Among the latter may be
classed the (leaning of cars, exterior and interior, or such

portions thereof as will not conflict with sanitary regulations
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and endanger the health of patrons, as well as the cleaning

of locomotives.

Many paint shop operations could be taken care of by

women and eventually it may become necessary to make

use of them where practical.

CUTTING DOWN THE PAINTING EXPENSE

BY CHARLES E. COPP
Foreman Pointer. Boston \ Maine. BilUrica. Mass.

The high cost of living has hit everybody and has found

in the railroads a shining mark, and the end evidently is

not yet. We must all say and do all we can to help the

struggling roads over and through this liard epoch in their

history.

The painting departments of most roads, and the Master

Car and Locomotive Painters' Association in particular, has

done it.'; part toward the reduction of the cost of painting

cars and locomotives. In 1875, Robert McKeon, secretary

of the above association at that time, said: "A first-class

day railway coach on any of our main roads costs, when

coniplete, about $6,000. To protect this work the painter

expends from $->00 to $600. Twelve weeks should be the

time allowed to paint a car." Mr. McKeon gave some good

advice liere, but if he had lived to see this day in some, if

not most of our shops, he would have seen the time required

to paint a passenger coach cut down seventy-five per cent

below those figures, if not more, and still going d<nLfi! And
still the cost of the railway coach has greatly increased over

those figures. However, I am not here citing the increased

cost of the building of the car of today as any reason why

we mav not look for ways to even further reduce the cost

of finishing them in the paint shop, if possible, and I have

little doubt but that this can be done without serious detri-

ment to the equipment of some roads.

Whatever is plain, whether inside or out, can be repainted

and varnished oftener and, therefore, the general appearance

is much better. Some roads are still without justifiable rea-

son painting their car exteriors with all the striping, etc.,

just as they did 30 or 40 years ago. Material is constantly

being piled up on cars that can be reduced in quantity by

reducing coatings that can be abolished. Passenger car

floors are being loaded down with two coats or more of paint

annually, which is worn off only in the aisles and between

the seats, when one coat of flat-drying material, to give an

even appearance to the floor, and sweeten up its sanitarj'

condition to start it off in service, is all that is needed. The

floor that will not wear off quickly is one made of cement

with a trowel, instead of paint with a brush. Half as much

or less interior varnishing as some are doing will load up

the finish less with grime and material to crack. Rubbing

up after washing with a suitable non-drying renovator oil

is enough for man}- cars that have been \-arnished the pre-

vious year or two.

Less gold-leaf and more gold-colored paint letters should

be used. The Boston & Maine made the latter the standard

years ago for all baggage, mail, milk and express cars and

is extending its use largely on second-class passenger carry-

ing cars. Much needless sandpapering can be omitted on

luggage carrjdng cars w-ithout detriment to equipment. One
coat of body color and one coat of varnish can be dispensed

with on all painted cars by uniting the second coat of color

and the first coat of varnish in a durable body enamel for

all cars where the paint letters are to be applied. This has

been practiced by the Boston & ;Maine with good results for

several years.

Probably much car washing can be omitted by painting

some "storage" equipment little used without washing, in-

cluding inside of baggage and similar cars that are in

suitable condition. And doubtless many other ways can be

devised to save labor and material, but each road with its

own peculiar service and needs has to be its own judge in

these matters, and if they will look around sharply with

the disposition to save if they can, they will find plenty of

opportunities.

INTELLIGENT BUYING AND INTELLIGENT
SUPERVISION

BY J. W. GIBBO.NS
Atchiflon, Topeka A Santa Fe, Topeka. Kan.

It is a well known fact that on verj- few railroads are the

foremen painters consulted upon the purchase of materials

used to protect the equipment. In other words, he is held

responsible for results without a chance to demonstrate his

ability to give results. If he is brave enough to suggest a

certain grade of material, which he knows by experience

would give satisfactory service, he is very liable to be sus-

pected of having ulterior motives. The result has been that

men higher up, who knew nothing about paint materials,

have had control in the choice of materials, and have been

easily imposed upon.

The unscrupulous manufacturer has been enabled to sell

his worse than worthless materials to the railroads, because

the only man who could check him up was afraid to do so.

Is a painter less reliable than a machinist, a carpenter, or a

clerk? Would anyone employ an editor or a lawyer to

perform an operation for appendicitis?

Ever\- man who has studied the question knows that im-

proper cleaning of cars and locomotives has destroyed more
paint and varnish than all other agencies combined. Now,
that the very life of our country- is at stake, are we going

to continue in the same old rut and make the same old

Ijlunders?

I know that thousands of dollars can be saved in the

painting and cleaning of cars and locomotives, and at the

same time the general appearance of this class of equipment

will be greatly improved if the work of painting and clean-

ing of paint and varnish of each railroad be placed under

the supervision of a man who understands not only the

proper methods to use in applying paint and varnish, but

who also knows something of the nature of the materials

of which they are composed, and the best methods of pre-

serving them.

Books of Rules, outlining methods to be used, are good

things, but unless followed up by a competent supervisor,

very little attention is given them, and high grade cleaning

materials are often worse than wasted because they were

not properly handled.

The primary object in painting cars and locomotives is to

protect them from rust and decay. In selecting paints to

protect railroad equipment, the nature of the material to

be painted and the service it is expected to render should

be considered, and it should be thoroughl}- impressed upon

the minds of the purchasing powers, that the substitution

of cheap oils and pigments is wilful waste of both labor

and material. The constant demand for man power is verj'

apt to bring into vogue practices that have heretofore been

considered too wasteful of material to warrant their general

use on cars or locomotives. I speak now more particularly

of devices to spray paint or varnish. It is an acknowledged

fact that with a spray it requires from five to twenty per

cent more material to secure the same thickness of paint

film that can be obtained with the brush. It should also

be borne in mind that, in the light of the information fur-

nished by the Government itself, as to the injurious effects

of the mist and fumes which arise from the materials when

spraved, their use would be unpatriotic, if not criminal, un-

less the shop was equipped to protect the operator from the

poison vapors.

Intelligent supervision of the paint department, which

should include the cleaning of equipment as well as the

painting of it, can and will save thousands of dollars.
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Plain Knee Type
AND

Similar Milling Machines

Their L ses and Possihijities

in Railway Shops

BY M- H. WlLl^lA>IS

SHOPS manufacturing machine tools, automobiles and
various appliances for the market are going more and
more into the use of milling machines. These machines

are to some extent taking the place of planers, slotters and
shapers. This change has been brought about by the in-

creased economy and high grade of work possible with mod-
em milling machines, and especially those of the knee
t}-pe.

In machining locomotive parts such as rod keys, wedges
and brasses, pedestal shoes and articles of a similar nature,

the knee t\-pe of milling machine will prove a ver}- econom-
ical machine tool, experience having shown that parts like

those mentioned above can be made much quicker on the

milling machine than on any other. There is, however,

a limit for milling, and for light running repairs where

only one piece is to be machined at a time, the milling ma-
chine cannot be recommended. The universal t\pe of mill-

ing machine is now quite extensively employed in railway

tool rooms and has proved ver\- satisfactor}^ for the smaller

work. But as a rule it does not have sufficient strength

and pulling power to quickly mill locomotive parts, where

it is a question of removing metal at a rapid rate.

For the economical manufacture of locomotive and car

parts, the largest tj-pes of plain milling machines will be

foimd none too large for the first installation. As the work

grows, smaller machines can often be used to good ad-

vantage in conjunction with the larger ones. With these

larger knee t}-pe machines, a number of milling jobs now

done on the planer type slab miller, can be finished ver\-

much quicker on account of greater ease of manipulation.

This will relieve the more costly slab millers and in turn

allow the planers to be employed on other work.

IMPRONXMEXTS IX HILLING MACHINES

In the last few years a number of improvements have

been made in the plain milling machine that have added

to its adaptabilit}' for railway work, and the two more im-

portant of these are, greater power to drive cutters to the

limit and quicker methods for changing speeds and feed, so

that either can be readily adjusted for any particular article

to be machined. This' second improvement is especially

valuable in railway work where a long run on one job

cannot be expected on account of the comparatively few

parts to be made at one time. The later machines are pro-

vided with necessarj- pumps for supplying a liberal amount

of cooling compound, which insures keeping cutters and

work cool and adds very materially to the life of the cutters

and the speed of production. The above and other improve-

ments put the plain milling machine in a class that should

receive careful consideration for future installations of ma-
chine tool equipment.

Cutting Speeds and Feeds.—With the slow speeds com-

mon on milling machines a few years ago, the time required

to finish a given surface did not compare ver)' favorably

with the planer, but with the speeds now available, the

milling machine has outclassed the planer for a large num-
ber of jobs. Present cutting speeds and feeds would have

been considered out of the question a few years ago.

The following are illustrations of what has been done and

what can be duplicated or exceeded in any railway shop

having proper machines, cutters and methods:—the flat sur-

faces of rod keys made from .40 per cent carbon steel, 1 in.

to lyi in. wide, can be milled at cutting speeds of 40 ft.

to 80 ft. per minute and feeds of 3 in. to 6 in. per minute;

the rounded comers of rod keys are cut at feeds of 3 in. to

5 in. per minute, using concave cutters of suitable radius;

flat surfaces like driving box wedges 6 in. wide, are cut

about 3/16 in. deep at feeds of 2^ in. to 5 in. per minute;

the flat surfaces of a rod key 12 in. long are milled in two

to three minutes actual cutting time. This should be com-

pared with the time required to finish similar articles on a

planer or shaper on which these parts are now mostly fin-

ished.

With the speeds and feeds as mentioned above, it will

be necessary to grind the cutter one or two times a day,

the time required depending very largely on the amount of

slag or seams in the steel or wTought iron being milled. Iron

casting.* can generally be milled at greater speed than men-

tioned -above but much will depend on the hardness of the

iron and the smoothness of the surface demanded. Steel

castings can be milled at about the same speed as low carbon

steel iforgings. However, the amount of sand burned into

the casting will largely limit the speeds and life of the

cutters.

Holding on Machine.—High speed milling makes it nec-

essar)' to very securely hold the article to be milled, but

the vise furnished as part of the machine is usually strong

enough. The question of special holding fixtures would

have to be worked out to suit local conditions, which would

be governed largely by the number of articles to be made

at one time. Articles to be machined can be clamped on

the milling machine as quickly as on the planer or slotter,
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and ordinarily the cost of holding fixtures for either class

of tool would be about the same.

MILLING CUTTER IMPROVEMENTS

The improvements in milling cutters adapted for railway

and other work have been quite remarkable in the last few

years and have contributed greatly to the present success

of milling. A description of wOiat is now the most de-

sirable cutter as compared with the older forms will be of

interest, especially to those who have not given this question

(areful consideration.

The cutters of a few years ago had teeth spaced from %
to vs in. and many are in use today, the faces of the teeth

being cut radial from the center. The teeth were generally

cut straight or only slightly spiral and except on form

cutters or gear cutters they were rarely ground on the cut-

ting face. The belief was prevalent that fine teeth were

neccssan- in order to olitain smooth surfaces but later in-

vestigations have shown, and it can be proved by an exami-

nation of milled surfaces, that there will be one depression

Pg.l. Fig. 2.

for each revolution of the cutter. If feeding 1/16 in. per

revolution of cutter, the depressions will be 1/16 in. apart;

y^ in. feed, y% in. apart, etc., this showing that depressions

are revolution marks and have no reference to the number

of teeth in the cutter. Or in other words, a cutter of one

tooth, 10 teeth or 40 teeth will cut practically to the same

degree of smoothness when employing the same number of

revolutions per minute and feeds, and worked within prac-

tical limits of milling.

The cutter now largely employed for flat surface milling,

and which can be obtained from a number of concerns, has

teeth spaced from 1 in. to 1^4 in. and cut on a spiral of

about 25 deg., the face of the tooth being undercut or given

a rake of from 7 to 10 deg., the cutting face and top of

the teeth being ground after hardening. All sharp corners

at the bottom of the tool are avoided. The above mentioned

features are worthy of careful study, the object aimed at

having been to design a cutter that will produce a satis-

facton- finish and have the maximum strength to cut and

remove metal quickly with the least consumption of power.

In many respects what has been found to be good prac-

tice with lathe tools has been followed in the design of

cutter teeth. Generally speaking, a milling cutter may be

likened to a number of lathe tools clamped in a circular

holder and revolved. As a matter of fact some of the larger

slabbing face mills are made up of a number of tools simi-

lar to lathe tools set and clamped into recesses in steel disks.

Let us compare the tooth of a modern milling cutter and

a latlie tool.

Fig. 1 shows the form of tooth of a modern milling

cutter and Fig. 2 shows a lathe tool ground according to

modern practice for light cutting of wrought iron or steel.

The similarity of the two is at once apparent. Note that

the cutting face of the cutter tooth shows about 10 deg.

rake, in order to properly curl or clear the chip, and follows

lathe practice. The form of tooth is designed for strength

and all sharp fillets are avoided to reduce the possibility

of cracks when hardening. The face of the tooth is ground

after hardening to remove the chip witliout friction and
for the same reason that the top of a lathe tool is ground.
It would be considered very poor practice not to grind the
top face of a lathe tool after hardening and the same applies
to milling cutters. The question of grinding will be con-
sidered later. The spiral form of cutter, as well under-
stood, has many advantages and it is a question just how
great the spiral should be. Twenty-five degrees appears to

be a happy medium. The effect of this spiral is that chips

are peeled from end to end, and on wide surfaces two or

more teeth are cutting at one time, and as a result the cut-

ting is continuous. This reduces the chatter of the cutter

and the hammering of the gears of the machine. Objection

has been raised to this high degree of spiral on account

of end thrust on machine spindle, but with reasonable limits,

say 25 deg., the end thrust will not seriously affect the power
consumption or wear of the machine.

Experience has shown that the coarse tooth cutters will

mill a greater number of similar articles l)etween grinding

than the older form and admit of doing the work much
quicker. This is accounted for largely by the design of

the tooth, which peels off the metal in the form of a good
husky chip in place of chips resembling iron filings, as

generally follow with old cutters and methods. Compare
the thickness of chip of two cutters of the same diameter,

r.ie having 10 teeth and one 40 teeth, and feeding, say 1/16
in. per revolution. Theoretically the 10-tooth cutter will

remove chips .006 in. thick and the 40-tooth cutter one-

fourth as thick, or .0015 in., the latter only amounting to a

scrape. In actual practice when feeding this small amount
per tooth, several teeth will glide over the work without

rutting and the theon,' is advanced, which appears to be

borne out in practice, that the teeth of cutters are dulled

fully as much in glazing over the work as in cutting a rea-

sonably large chip. Also the horsepower hours required to

remove metal will be much greater where light chips are

taken. Referring to Fig. 1, attention is called to the fact

that the form of tooth has been designed for great strength,

the removal of hea\y chips and to withstand an accidental
" hook in" to the metal being milled.

From all data available these coarse tooth, 2S-deg. spiral,

undercut, ground face cutters will remove the same amount

of metal as the older form, with 25 per cent less power,

and when properly used with a large supply of cooling

compound, milling is now done at from two to six times

the old rate.

Dmmeter of Slabbing Cutters.—Small diameter cutters

ore "enerallv recommended for the average railway work

//
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price of high speed steel, they cannot be recommended where
the smaller solid cuner can be used; this applying particu-
larly to plain flat surface milling.

The nature of the work must naturally govern the cutter
diameter and no hard and fast rule can be laid down to
govern all cases. As a general proposition, however, for
the facing of articles as mentioned above, cutters -iyi in. in
diameter, with a 2-in. arbor hole answer the requirements
very well. With a 2-in. arbor, the use of the arbor sup-
ports, supplied as part of the machine, will prevent objec-
tionable chatter under hea^y cuts, but this size of cutter
will admit of only about two redressings which makes an
expensive cutter at the present price oi high speed steel.

However, it will be found cheaper than carbon cutters per
100 pieces milled, to say nothing of the saving on account
of higher speeds. Solid cutters of 4^ in. diameter, 3 in.

to 6 in. long, with a 2-in. hole are ver>- useful tools on
these machines, \\here cutters must be larger than -iy,

in. the inserted tooth is generally used. For hea\-\- and fast

F/gr.S.

milling the blades should not be less than yi in. thick

and the}- should have all the spiral the design will permit.

Many an inserted tooth cutter has failed on account of too
thin blades that would not stand the strain and earn,- away
the heat from the cutting edge. The objections to inserted

tooth cutters are the difficult}- of obtaining sufficient spiral,

lack of chip space and liability- of breaking the teeth.

Face Mills.—For railwa}- work face mills are useful and
work equally well if made solid or with inserted teeth, the

latter being generally used except in the smaller diameters

on account of lower cost. In face milling, practically all

the cutting is done by the peripherj- of the cutter, as is

the case with a slab mill. Therefore, the teeth should

have the same degree of rake and angle as the slab mill.

For rapid cutting, the blades must be thick and hea\-}- to

stand the strain of hea\-}- cutting. At least J/2-in. blades

are desirable and several good makes of cutters suitable for

railway work are now on the market. Face mills are useful

for milling driving box cellars and a number of castings

used on the locomotive and tender, as well as steel passenger

car parts requiring finish.

Formed Cutters.—For certain work, such as the rounded

edges of rod keys, concave cutters can be used to good ad-

vantage and these may be purchased with practically any

radius demanded, and can be ground without change of con-

tour. The time required to mill a rounded corner or a half

round is very much less than planing with a concave planer

tool and also the surface will be much more accurate. A
good illustration of the possibilities of form milling can be

found in the transmission gear shafts of automobiles, where

the shafts are milled to fit the broached holes in sliding

gears. This calls for a class of milling nearly perfect and

is probably a better grade of woik than demanded for loco-

motive or car construction, or repairs.

GRADE OF FINISH

Locomotive and car parts coming within the range of the

machines in question rarely require a "dead" smooth finish

and generally where the machines and cutters are kept in

good condition, the work as it leaves the machine is smooth

enough to meet all the requirements without additional work

except the removal of burrs.

Where milling at a rapid rate of feed, say six inches per

minute or more, the surface will show decided revolution

mark- re?emhling humps and hollows that may appear a

great objection at first glance. Figuring shows that with
a 4-in. cutter and feed of yi in. per revolution, the hol-
lows will be .00097 in. deep; and with 1/16-in. feed,
the hollows will be .00024 in. deep, or an amount so small
that it cannot readily be measured on a flat surface. It
would be difficult to find a place on a locomotive or car
where a surface as smooth as tliis would not meet the re-
quirements, as far as wear or fitting are concerned. Should
a ver)- smooth finish be demanded, such as the surfaces of
red keys bearing on wedges, either of two methods can be
followed. One is to speed up the cutter to possiblv 60 ft.

cutting speed and feed at a rate that will produce a satis-
factor}- finish, say at three inches per minute. The other
method is to take a rough and a finishing cut; the rough
cut at 40-ft. to 60-ft. cutting speed and feeds of 6 in. °to
10 in. per minute, and afterwards a finishing cut at the
same setting by raising the machine table from .005 to .010
inch, the finishing cut being made at the same cutting
speeds, but slower feeds. The first method is quicker and
generally satisfactor\- where the article to be milled can be
clamped to prevent springing. For a frail article that is

liable to spring under a heayv' cut, the second method will
produce more accurate results.

Face milling with well ground cutters wiU present a
smoother surface than slab milling. However, a face mill
requires more time to take a cut as the cutter must feed
the length of the piece plus the diameter of the cutter.

Unless cutters are ver\- carefully ground, one or two teeth
are liable to project more than others and produce a rough
finish; also, the milling machine must be in a good state

of repair and the spindle at exact right angles to the ways
to prevent cutting hollow.

illLLIXG LOCOMOTI\-E P.^RTS

A brief description of methods of milling a few locomo-
tive parts may be of interest.

Piston Valve Bushings—Ports.—These ports can be ver>-

quickly machined on the plain knee t\-pe milling machine,
and for this work the so-called end mill is used. It should
preferably be spiral with but few teeth and of a diameter
as large as the design of the port opening will admit. For
holding the bushing, a rotar\' table that can be obtained
with the milling machine can be used to good advantage
and it is desirable to pro\'ide a disk of boiler steel about
]A in. thick and accurately center it on the table. This
disk should fit the bore at the end of the bushing which
will center the bushing on the table, the bushing to be held

down by clamp bolts inside. The revohnng table should

be rigid as with some designs of valve bushings the port

holes will be some distance from the table, which will put

considerable strain on the same when taking heavy cuts at

a rapid rate. The port holes should be marked on tlie

bushings and the machine operator can then revolve the

table and raise or lower it to follow the lines marked on
the bushing. With proper appliances, the admission ports

in bushings, cast from moderately soft cast iron, can be

milled in one hour and insure accuracv' to a few thousandths

of an inch in width. High speed steel mills should be used

for this purpose.

Link Motion Levers.—These are milled in a very satis-

factor>- manner and in much less time than is possible by

slotting or planing. There are so many designs that no

hard and fast rule can be given to meet all conditions:

also, for plain milling machines the length is limited to cuts

of about 45 in. One method of milling is to first mill the

flat sides at the ends of the levers, this being done when
holding the levers in a vise supplied with machine. For

the longer levers two vises are employed and plain slab

milling cutters are used for the purpose. With a good

grade of forgings the milling can be taken at cutting speeds

of 40 to 80 ft. per minute and feeds of 3 in. to 6 in. per
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minute and produce a finish generally meeting all require-

ments ; this being a job where the ability to hold the piece

on the machine, rather than the cutter capacity, governs the

speed of milling. The flat milled surface is very desirable

tor drilling the holes for motion pins and also where the

design admits, a large hole can be drilled at the bottom

of the jaw and the metal up to the hole cut away with a

cold saw. It is best to operate two saw blades at one

time, properly spaced to cut out the entire block at one

travel of the saw. Where cold saws are not available, these

blocks may be removed by sawing on the milling machine.

This requires a large saw, probably 10 in. to 12 in. diame-

ter, and a saw of this diameter cannot well be driven by

the usual method of collars and key or spline, on account

of shearing the latter. One method followed to overcome

tliis difficulty is to order saws having four holes drilled in

them, about 2 in. radius and make a pair of collars properly

drilled to register with holes in the saw, and bolt through

tlie saw and collars, a keyway being cut in the collars and

saw. This will allow ample driving power.

For the remaining milling it is desirable to make a hold-

ing or milling fi.xture and a simple design for this purpose

can be made from steel about 1^ in. thick and about 6

in. longer than the piece to be milled and 1 in. or 2 in.

wider than the lever. This bar is milled to fit grooves m
the milling machine table and pins should be located in

the fixture, spaced exactly the same as the holes in the

lever to be milled. When milling, the lever is to be clamped

onto this fixture In- the usual method followed on planer

work.

A fixture of this nature has advantages over holding in a

vise, as the piece can be held more securely and avoids pos-

sibilit)' of shifting when milling. Also, as the lever will be

located in exact reference to the table, the throw-off stops

for the milling machine table can be properly set to mill

each piece alike. This is an advantage when milling to a

fillet. By a careful setting of the machine, any number

of parts can be milled without the necessity- of laying off,

as is generally the practice where the articles are machined

on planers or slotters.

For milling the inside of jaws it is customary to employ a

cutter about '4 in. smaller in diameter than the opening

and this cutter should preferably have an outer support

in the arm support supplied with the machine. This can

be arranged for by making the outer end of the cutter of a

diameter about equal to the bottom of the teeth, or to the

nearest standard size of arm brace bushing. Fig. 5 illus-

trates the cutter.

It is generally desirable to mill on the bottom jaw and

turn over for milling the opposite side. By this method the

cutter can be fed to the large hole drilled at the bottom of

the jaw. Conditions arise where this cannot be done on

account of the holes m each side of the jaw not being alike

and where the jaw must be milled from one setting. In

tliis event, after milling the lower surface, the table can

be lowered for milling the upper jaw. To mill the upper

jaw it will be necessary to clamp the upper jaw to prevent

it from springing. Surfaces other than the round ends are

very readily milled on the fixture mentioned. The rounded

ends of these levers cannot well be milled on the plain

horizontal milling machine without the use of a vertical

milling attachment and circular table and if large vertical

milling machines are available, they should be used. The

levers can readily be held by a center bolt secured to the

revolving table.

\^Tien milling these levers it is very essential that the

operator make use of the micrometer dials on the table,

especially when facing the surfaces between the ends where

it is necessary to raise the table to a predetermined distance,

in order to obtain the correct thickness of the lever, ^\^lere

this is insisted on, the operators soon become accustomed to

making several different cuts on one piece without measur-
ing with a rule or calipers.

It would be difficult to give an exact comparison of time
for milling as compared with slotting or planing, as much
depends on the design of the lever and the operators. The
time for setting up should be about the same for either

operation. Milling should eliminate laying out the lever,

where advantage is taken of the table stops and micrometer
dials. The finish by milling will be generally smoother

than slotting, and unless a high polish is demanded, the

pieces can be milled smooth enough for use without other

finish than removing burrs. The time of actual milling

should not average over SO per cent of the slotting time, so

that the milling should result in considerable economy.

Driving Box Shoes and Wedges.—If a dead smooth finish

is not considered essential the milling cuts on driving box
shoes and wedges can Ije taken at the fastest speed the cutter

will stand. With fairly good forgings and removing not

over 34 inch depth of cut, a cutter speed of 60 ft. per minute

and feeds of 3 in. to 6 in. per minute can be obtained, the

rate of feed being largely governed by ability to hold the

wedge on the holding fixture. It should be borne in mind
that the thrust from the milling cutters on the wedge is

quite heavy as from 15 to 20 hp. will be consumed when
milling to the limit of modern cutters on a surface of this

kind. All the thrust of the cutter must be taken up by
the wedge, and unless the piece is well secured, it is liable

to shift or slip and damage the cutter.

On account of the taper generally given these wedges, it is

advisable to make a holding fixture for the milling. This

can be made cheaply from cast iron or a forging of the

same width and 2 in. or 3 in. longer than the wedge, the

extra length being necessary for bolt holes for clamping.

This block should be about 2 in. thick at one end and

tapered like the wedge and it is advisable to place a tongue

or spline in the bottom surface to fit grooves in the machine

table. A substantial stop should be bolted to the thicker

end of this block to take up the thrust when milling. For

holding the wedge on the block, the customan.- planer 'prac-

tice of pointed screws pointing slightly downward, or

pointed pins pressed onto the wedge from cup pointed screws

answers verj- well. The customary form of blocks used for

the screws can be held from grooves in the table, as in planer

practice. The thick end of tlie wedge should point towards

the cutter.

When setting up a long piece of this nature it is often

necessary to drive thin wedges under the high places which

will prevent the piece from springing. This applies espe-

cially on the first side milled and the second side can be

milled without wedges. One cut over each of the flat sur-

faces wall produce a smooth surface that should meet all

requirements. The sides of the wedges can be milled two

or four at a time when held in the milling machine vises,

the wedses being turned end for end for parallel holding.

The rounded corners can be milled with concave cutters and

it is advisable to use two and space them so as to mill

both sides at one time. For this operation the wedge is

held on the holding down block. The ends of the wedges

can be readily machined by face mills while holding the

wedge in the machine vise. The actual time of milling

would be approximately as follows for wedges 18 in. long:

: Flat surfaces, 4 in. feed per min........ \^ "JP-
i Edged (two milled at a time), 6-m. feed per mm J™

J"
n.

Rounding corners, 8-in. feed per mm. -•-= "^
"•

Ends (assuming 8-in. wide wedge), 4-in. feed per min '*•'"' """•

Total 15-5 "i°-

To this must be added the time required for cutters to

enter and leave work. Howwer, 20 min. can be considered

a fair approximation of the total time required and the

speed of milling quoted above can be lived up to in every

day practice. Some milling machine makers will advocate
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greater speeds, but too great a speed can only be obtained
by sacrificing the life between grinding of cutters. The
time required to set up work was not considered in the above
result because it should be about the same for millers or
planers but any fair trial will prove the superiority of the
former.

Driving Box Cellars.—Where the design calls for finished
surfaces next to the driving bo.x they can be milled to good
advantage on the knee type of machine and a very satisfac-
torj' method is to clamp to the table as many cellars as tlie

travel of table will admit, the surface to be milled being
set to extend over the side of the table about ^4 in. This
method of setting admits of using face mills which are
preferable to slab mills on frail surfaces like these cellars.
The diameter of the face mill will be governed largely by
the width of the surface to be machined, too large a mill
being difficult to grind and insure each tooth cutting an
equal amount. Ten in. mills for this and general work
appear to be a good compromise. Should the surface to
be milled exceed the limit of the 10-in. cutter it is advisable
after taking one cut to raise or lower the table for a second
cut rather tlian use too large a cutter. Cast iron cellars

should be milled dry, or possibly the surface washed with
kerosene oil to prevent dust, but steel cellars should be milled
using a cutting compound.

Steel Castings.—On account of the surfaces of steel cast-

ings being full of sand and grit, they do not at first glance
look promising for milling, but as a matter of fact, they
can ver\' readily be milled with only average grinding of

the cutters. Where possible the use of the face mill is

preferable on account of cutting under the scale. It is very

important that the cutters be flooded with cooling compound,
both to keep them cool and to wash away the sand that is

loosened by the mill. The speed of milling steel castings

can be about the same as for carbon steel forgings.

Rod Brasses.—^^'ith proper care rod brasses can be milled

to fit the jaws of main rods without other fitting or filing

than that of removing burrs. While very careful attention

to measurements and fixtures is necessary, the work can be

performed by workmen not having any great amount of

experience in shop work or on milling machines. The
varying sizes of rod jaws makes it necessary to fit prac-

tically each set of brass to a particular rod, which in turn

necessitates measuring each rod separately and fitting each

brass indi\adually. A very satisfactory method of handling

this work is to make a revolving holder for the brasses with

four point index plate divided very accurately for insuring

the sides of the brasses being square, the distance between

the flanges being taken care of by raising or lowering the

table. End shell mills of about 3 in. diameter are well

adapted for this purpose.

A very satisfactory method for fitting these brasses with-

out filing is to measure each rod, preferably with microm-

eter calipers, and also measure the various surfaces of the

brasses as each surface is milled and adjusted, to obtain

the required sizes. That is, if the first or trial cut shows

say .015 in. over size, the table can be adjusted that amount

as indicated by micrometer dials on the different table ad-

justing screws, and a second cut taken. This method is not

difficult after a little practice and, of course, requires care

on the part of the operator, but no great skill. Fitting rod

brasses by any method requires care and where milled,

the surface will be more accurate than the average filing,

and in shops where a number of rods are fitted, the milling

prrxess will be found the more accurate and economical.

COOLING COMPOUND

'1 he value of having an ample supply of cooling compound

flowing over the UxA to properly carry away the heat generated

by the cutter is hard to estimate, and without it the present

high speed of milling would not be possible. Lrxiking

backwards at old practices with milling and other machines
makes one wonder why we didn't flood the cutters at an
earlier date. For years it had been the practice to flood the
chaisers of bolt cutters and taps in nut tapping machines
and we all knew the value of the same. Probably the fact
that the old stjle milling machine was equipped with a can
from which some 10 to 40 drops of oil per minute could be
ted to tlie cutter prevented experiments cf flooding cutters.
With the advent of high speed steel cutters and the in-

crease of speeds it was found that the limit of speeds was
reached when the chips removed showed the effect of heat
by discoloration, this being an indication of dull cutting
edges. Flooding the cutters witii cooling compound has the
efl'ect of cooling each cutting edge of tlie cutter after taking
a chip so that when coming into play again the edge is
cool, and the work is also kept cool. An article milled at
high speed and also the chips show no indication of heat
when handled directly after milling with a flooded cutter,
but if the cooling compound is shut off the chips will dis-
color at once.

Many old milling machines of the planer type used largely
on rod work, also tlie upright t\pe and the tool room millers
as well as the plain knee t}-pe, have been speeded up above
their original rate of milling as a result of the application
of a more liberal supply of cooling compound. This has
generally required larger pumps and piping and where used
lias at times resulted in overflowing the tables, making it

necessar>' to increase the passages from table to tank and
to place extra guards around the table to prevent flooding
the floor. However, where the machines have been equippea
for greater supply of cooling compound, the results have
well justified the cost on account of a greater output from
the machines. It is cheaper to speed up machines than
to buy new ones.

It is not advisable to direct the compound on the cutter
with great force on account of sparking, but it is desirable
to liave a large stream at low pressure and for the average
machine, pumps to supply 10 to IS gallons per minute,
answer very well.

Several forms of nozzles are used and for plain slab
milling, some prefer a sheet metal or cast hood, covering
about half the top of the cutter, the cutting compound
being fed to the top of the hood. This floods the cutter in
a very satisfactory manner and is also to a certain extent
a safety measure. For some work a flattened nozzle about
the same width as the cutter is long is used, delivering
compound as near as possible to the point of cutting.

For face mills a pipe directed onto the face of mill near
the entering side of the cutter answers very well. Where
milling jaws like the ends of link motion rods, the compound
can be directed into the jaws and onto the cutter by two
pipes bent like the letter C. For vertical mills such as used
on side rod ends a plain pipe pointing towards the point
of contact of cutter and work is used. Experience will

soon dictate satisfactory forms of nozzles for various kinds
of milling.

Most any good cutting compound answers fully as well as

oil, the object of the compound being to conduct the heat

away from the cutters. Oil cannot he recommended on
account of excessive cost. Cooling compound is of no value
for ordinary brass castings or cast iron.

The output of most old style milling machines can be

about doubled by following the plan of keeping the cutters

cool as outlined above and this applies to the smaller tool

room machines as well as to the larger millers. Where
machines are not so equipped it would undoubtedly pay to

apply a cooling compound system.

GRINDING CUTTERS.

The use of properly ground cutters is especially es-

sential in order to obtain the maximum output of milling
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machines, and unless this is attended to, high rates of speeds

and feeds cannot be e.xpected. Considering for the present

the outside of the tooth, it is very necessary that it be ground

to give tlie correct amount of buck clearance. Too sharp

an angle will cause the cutter to chatter, hook in and produce

rough surfaces. Too little clearance will cause the cutter

to drag and prevent proper cutting. Many a cutter has

been condemned on account of too sharp teeth or angle

where a slight removal of the keen edge either by grinding

or wear would have remedied the trouble. No hard and

fast rule can be given governing the amount of clearance,

as different metals will require different degrees, for steel

such as u.«ed largely in locomotive construction, a back clear-

ance of about three degrees appears to be satisfactorj' for a

4J'2-in. cutter. It is a good plan to occasionally measure

this back clearance which can readily be done by a bevel

protractor. The data obtained will be available for grind-

ing future cutters. Sheet steel gages made to the proper

angle for testing cutters after^being ground will be a great

help. When a happ\- medium has been arrived at for

grinding the back angle, it will be found that cutters as

thev come from the grinding machine will go off at once

without nursing as is often the case with improperly ground

cutters. Some of the cutter grinding machines are arranged

so that the amount of back clearance can be adjusted and

machines having this attachment should be carefully studied

and set to give a properly ground cutter.

To grind the front rake of a tooth or the undercut surface

is somewhat difficult on the average universal grinding ma-

chine, but it can be performed in a fairly satisfactory man-

ner by setting the grinding spindle at right angles to the

groove in the cutter and using a cup grinding wheel. The

cutter must be passed back and forth holding its face against

the wheel. Some of the later grinding machines are

equipped with spiral grinding attachment that will grind

this surface nearly perfect. Even with the hand method,

however, the results obtained in the way of longer life

between grindings. fully justifies the additional expense of

this one grinding. As pointed out before, this grinding of

tlie face of a tooth may be likened to the grinding of the

top face of a lathe tool, and who would think of making

use of a lathe tool that had not been ground on the face

after hardening. A smooth surface is absolutely necessary'

to prevent the ""chip dragging on the lathe tool or the cutter

tooth face. The question as to how often a cutter should

be ground mav be answered by observing the chips. \Mien

these show a discoloration in spite of a liberal supply of

compound it usually indicates that the cutter teeth are either

dull or broken.

M.\Nl"F.\CTURE OF CUTTERS

The cutters principally referred to above are the coarse

tooth, the undercut spiral, the face mill and the end mill, and

these are now regularly supplied by several tool manufac-

turers. These concerns make cutters by the hundreds with

up-to-date appliances for milling, drilling, grinding, harden-

ing, etc., and can, without a doubt, produce cutters cheaper

than railway shops. The manufacturers generally replace

any cutter developing flaws either in hardening or in use and

in view of the fact that railway toolrooms are generally

crowded with work, the question of the purchase of all

standard cutters should be favorably considered.

Railway shops, like a number of manufacturing concerns,

generally have a large number of old fine tooth carbon

steel cutters on hand and it looks like a crime to scrap them.

However, in light of what is being done every day in way

of high speed milling, and where the labor cost is very much

less than with the older cutters, there can be no question of

the economv in providing new equipment of up-to-date high

speed cutters for milling tlie parts entering into locomotive

and car construction. We eliminated the carbon steel lathe

tools and should do the same with carbon milling machine
tools.

POWER REQUIRED

For the same conditions and machine the power required

will depend largely on the design of the cutter, and its

sharpness and good cutters having undercut teeth and
milling 's in. to 3/16 in. deep will require ^4 hp. for

each cubic inch of soft steel removed per minute. A large

No. 5 knee type milling machine on liea%y work will con-

sume from 15 to 20 hp. However, it should be borne in

mind that the actual cutting is only going on a small per

cent of the time with the modern milling machine as the

cuts are taken very quickly and the actual horsepower hours

consumed per day will not be e.xcessive. As a rule it will

be found that the time of setting the pieces in the machine
will generally equal the time of actual milling.

ARBOR AND .AJJM SUPPORTS

It would be quite difficult to give any definite rule gov-

erning the size of the arbor to be used, but most railway

shops call for heavy cutting, and to accomplish this large

arbors are necessary. On the other hand, large arbors re-

quire large cutters which are more e.xpensive than smaller

ones. The chattering of a cutter which is very objection-

able, on account of rough work and dulling the cutter edges

is often the result of using too small an arbor or improper

arm support. For general work the 2-in. arbor can be

recommended. However, with this large arbor, use must be

made of as many arm braces as possible. A good rule is

to use all the braces that are possible, as there is no danger

of using too many.
In this article which has only mentioned a very small

per cent of the jobs that can be done on milling machines,

cutting speeds and feeds have been given that may appear

high when compared to practices of a few years ago. They
are really conservative, however, and can readily be dupli-

cated in every day practice. A number of concerns are now
milling at speeds verj' much faster than what has been

mentioned. Of course, in order to obtain high speeds it

is necessary to keep cutters and machines in good condition.

The question of holding the work is about as difficult as

any that will be encountered, as high speed milling exerts

a very hea\y thrust on the article to be milled.

Attention has been called to the large No. 5 milling

machine. It may be argued that smaller and cheaper ma-

chines are strong enough for railway work and this is true

for a large number of parts, but experience with wheel

lathes, center lathes, turret lathes and boring mills as well

as milling machines has demonstrated that a strong and

hea\-\- machine tool will turn out more work per day and

with less grinding of tools than a lighter machine.

Traveling in Modern Russla.—A most entertaining pic-

ture of present-day railway travel in Russia was recently

contributed to the Daily ^lail (London), by Alexander M.

Thompson, a well-known writer on labor matters. iMr.

Thompson desired to travel from Petrograd to iNIoscow, and

was "enviously congratulated" by his Russian friends when

he succeeded, through a friendly commissionaire, in booking

a sleeping berth at" less than four times the official price.

Mr. Thompson's train, the last of the day. was due to start

at 10 o'clock on a Tuesday. When he arrived at the sta-

tion, in ver\- good time, he was informed that the train had

started three hours earlier. ''When I told my Russian friends

who had congratulated me on my extraordinar>- good fortune

in securing the ticket," continued Mr. Thompson, "they mere-

ly shrussed their shoulders comfortably and murmured the

liiagic word, Nitchevo (never mind), and assured me 'That's

Russia.' Meanwhile I wonder when I shall reach Moscow,

Nitchevo."
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Many Problems Can Only
Be Solved by the Designer

on the Basis of Facts Obtained
b> Scientific Investigation

Jht University of Illinois Test Plant
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THERE are many problems arising in tlie design of cars

and locomotives, in his efforts to solve which the de-

signer is forced to depend largely upon more or less

unsupported opinions. !Many of these questions would be

susceptible of a precise settlement were the necessar}- data

at hand. More particularly in the case of locomotives, this

applies both to the proper pro-

portioning of various parts of

the design for the most eco-

nomical performance and to

the design of many of the de-

tails from the standpoint of

strength and ease of mainte-

nance. Our methods of im-

proving design, based largely

upon a superlicial observation

of performance in service, have

too often led to a local treat-

ment of the sjTnptoms, rather

than the location of the cause

of the disease which is essen-

THE FIELD FOR TEST PL.ANT STUDIES
Inquiry as to the practicability and desirability of such a

course was made among a number of engineers who are in-
terested directly in the design of equipment. The way in
which they responded to this inquiry indicates a verv deep
interest in the subject. This was especially true on the part

of locomotive designers.

tial before the proper remedy

can be applied.

The solution of many of

these problems requires a thor-

ough, scientific investigation

with the accumulation of much
data, the prosecution of which

few railroads have either the

facilities, the organization, or

the money to undertake inde-

pendently.

There are several universi-

ties equipped with laboratory

and test plant facilities which

are ideal for u.se in the study

of many of these problems. Of
course it must not be forgotten

that the primarj- purpose of these facilities is the preparatory

training of men in the engineering profession. But they are

kept busy only a small part of the time in purely educational

work. \\'hy can they not be devoted to the study of practical

[troblems to the great advantage not only of the transporta-

tion industry, but of the men who are receiving their training

in these institutions?

IN
many respects our methods of locomo-

tive design have hardly advanced beyond
the "rule-of-thumb" stage.

There is need for accurate data on which
to base a logical proportioning of boilers.

Our knowledge of the comparative value

of a great variety of locomotive fuels, and

of the conditions under which they may
best be burned, is extremely limited.

The available knowledge on the subject

of locomotive drafting is very crude.

There are parts of the running gear for

which the present methods of designing for

strength are not wholly satisfactory.

There is a real need for a well-planned

and painstaking study of these subjects.

Why not untilize the test plant and la-

boratory facilities of universities equipped

for teaching railway mechanical engineer-

ing, in the investigation of these subjects?

The universities and the railroads, both,

would benefit from such a course.

Suggestions as to subjects
suitable for this kind of in-

vestigation were made by a
number of the best known en-
gineers in the field of railwav
equipment design. While the
test plant is of value only
in dealing with locomotive
problems, there still are pos-
sibilities for the employment
of impartial investigations for

the development of data much
needed by the car designer.

As will be evident from a
study of the following para-
graphs, the extent of the tield

outlined by these suggestions

presents great possibilities for

practical usefulness for the

available university locomotive
testing plants, as well as other

laboratory facilities.

In order to define clearly the

scope of the field in which
such investigations are practi-

cable it must be borne in mind
that there arc two kinds of

development in equipment de-
sign—improvements by inven-

tion and improvements result-

ing from the gradual evolution

of existing tilings. Inventions freiiuently refjuire years of

preliminary work and trial iiefore reaching a practical stage

of development. Sucli imjirovements may be quite revolu-

tionary in their application as compared with exi.sting de-
signs. The highest development of existing types of design
requires patient investigation and testing in order to establish

their limitations, and rules and formulas for their use.



48 RAILWAY MECHANICAL ENGINEER Vol, 92, No. 1

Obviously the first class does not lend itself to co-ordinated

efforts and it is in the second class that the co-operation of

the universities should be enlisted, since organization and

laboratory facilities lend themselves more readily to such

tests and investigations. The investigations to which our

educational institutions lend themselves, must, of course, be

of a strictly impartial nature and the results made avail-

able to all designers.

BOILER .AND FIRE BOX DESIGN

The need for a more scientific knowledge of the condi-

tions affecting the many phases of the problem of propor-

tioning locomotive boilers and fireboxes is very generally

felt. Here is a list of pertinent subjects for investigation:

1. The effect of grate area upon firebox evaporation.

2. The effect of firebox volume upon firebox evaporation.

3. The combined effect of grate area and volume upon firebox evaporation.

The firebox receives practically all of its heat by radia-

tion from the fuel bed and flames, and the amount of heat

radiated depends upon the temperature and area of these

heating surfaces; but there is no method of approximating

them. Does the heat from the fuel bed pass through the

flames above, or is it absorbed by the flames and radiated by

them to the firebox heating surfaces? In other words,

knowing the temperature of the flames and the incandescent

fuel on the grates, can the firebox evaporation be calculated

by adding the area of fuel bed radiating surfaces to the area

of the flames; or must flame area alone be considered?

The information needed to answer these questions could

be secured by running a series of tests with fuel of different

characteristics. For instance, coke (which bums without

any flame) could be used in a series of tests to determine the

firebox evaporation, followed by another similar series of

tests using medium or low volatile coal, and a third series

of tests using high volatile coal.

Such a program would, no doubt, present many difficul-

ties; but a university equipped with a modern testing plant,

and with sufficient funds provided for this work could

overcome the difficulties, and information could be made
available which would be of vital importance for a correct

understanding of the fundamentals of firebox design.

4. The length and volume of combustion chambers required for the

complete combustion of various kinds of coal.

.\t present there is no definite knowledge as to the value

of combustion chamber space. How far should we go in

installing combustion chambers? What should the length

be for a specific grade of high volatile, low volatile, or an-

thracite coal?

5. The relation of tube length to diameter necessary for the highest

combined capacity and efEciency.

This should be worked out in conjunction with combus-

tion chambers, as the lengthening of combustion chambers

necessarily shortens the tubes. Some work on this subject

has been done by the Pennsylvania Railroad at its Altoona

testing plant, and by the Babcock & Wilcox Company. The
work wliich has been done, however, has not covered a suffi-

ciently wide range of conditions and the conclusions reached

are not definite enough to be wholly satisfactory.

Many roads have been experiencing trouble w'ith locomo-

tives of the 2-10-2 type because of their poor steaming quali-

ties. This is due primarily to their long tubes and the in-

adequacy of the front end arrangement. Boiler capacity

and efficiency cannot be secured by merely increasing the

boiler heating surface. Indeed, there are probably many
locomotives in service the boilers of which have more heat-

ing surface than they need.

No attempt has recently been made to use a tube in the

locomotive boiler smaller than two inches in diameter. To
do so has seemed impracticable because of the impossibility

of keeping small tubes open.

But are the trou1)lcs arisint; from the accumulation of solid

matter and the plugging of tubes, due primarily to the size

of the tubes? Is not the real cause to be found in the con-

ditions leading to imperfect combustion in the firebox?

With a firebox having sufficient grate area, combustion

chamber space and flameway, a means for thoroughly mix-
ing the gases and an air supply sufficient to approximate

perfect combustion, could not the plugging of tubes be elim-

inated, or so greatly reduced as to make the use of tubes

smaller than two inches in diameter entirely practicable?

It is known that the efficiency of the tubes increases as the

diameter decreases, and the successful use of long combus-
tion chambers with short tubes depends upon the possibility

of using tubes smaller than the present diameters.

6. Boiler tube performance.

As a part of other investigations already outlined or as

a separate study, it might be of value to determine the evap-

oration of boiler tubes for different portions of their length,

giving more information as to the curve of temperature drop

between the firebox and the smokebox than is now avail-

able. In this connection, a study of the smokebox vacuum
necessary to pull the gases through tubes of varying length

and inside diameter would be of value.

It might be possible to arrive at satisfactorj' conclusions

in such a study by experimenting with single units. For
instance, a boiler tube 2 in., 2}.i in. or 2}4 in. in diameter

could be inclosed in one of sufficiently larger diameter to

contain about the same amount of water as is actually heated

by a single tube in a locomotive boiler. These units could

be made up in different lengths and the necessary tempera-

ture and draft readings determined with a considerable de-

gree of accuracy. The hot gases should be supplied from a

furnace or some other source giving a uniform flow and
controllable temperature.

rtTELS AND COMBUSTION

The whole subject of the relative value of a wide range

of fuels is awaiting the kind of attention which can be given

to it only where test plant facilities are available. In-

valuable data might be secured from a series of compara-
tive tests of oil fired and coal fired boilers, and pulverized

fuel combustion oft'ers a virgin field for investigation.

Tests to determine the most efficient rate of combustion,

with due consideration of the proper balance of fuel effi-

ciency, over-all efficiency and locomotive capacity would un-
doubtedly lead to better firebox design.

So far as is known, there have never been any reliable

tests made to determine the effects of air openings tlirough

the grate upon firebox temperatures and the completeness

of combustion. Firebox temperatures, proper length of

flameway, and combustion chamber space depend upon the

air supply. There are many railroads in this countr\- using

grates entirely unsuited to the character of the coal that is

being burned. Probably most of them could use grates with

more air openings to considerable advantage. In a general

survey of locomotive drafting there is much to be learned

from a careful study of ash pan and grate design.

The so-called "Master Mechanic's front end" has never

been adopted by all the railroads in this country, possibly

for the reason that it has not given satisfaction under all con-

ditions. There can be no doubt but that there is ample room
for improvement in front end arrangement, particularly as

to the exhaust pipe and nozzle.

If the efficiency of the exhaust depends upon the entrain-

ing action of the steam, there is no logical reason why the

present form cannot be improved upon by increasing the en-

training surface of the jet. Recent tests show that irregular

shaped nozzles, such as those of the rectangular, dumb-bell
or internal projection form possess some advantages over

the ordinary circular Unpe. The theor\- of the entraining
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action of the jet accounts for this, but how far this theory

holds true in practice has not yet been definitely fixed.

There is still room for further investigation to determine

the most efficient diameter and shape of smoke stack.

Considerable development work on die application of

mechanical draft to locomotives has been done by H. B.

MacFarland, engineer of tests of the Atchison, Topeka &
Santa Fe. The results obtained, however, have not been

conclusive as to the extent to which increased efficiency in

the production of the draft may be obtained by tlie substi-

tution of an adequate mechanical draft system for the pres-

ent exhaust jet.

SUPERHE.4TING

Investigation might possibly be made of the over-all effi-

ciency obtained with the superheater, considering the drop

in pressure through the superheater units. In this connec-

tion a study might be made of the design to minimize the

pressure drop through the superheater.

FEEDW.ATER HEATING

In an investigation of this subject, a determination of the

per cent of the weight of steam used which can be diverted

without detriment to the draft, would be of interest.

STE.AM DISTRIBUTION -AND ECONOMY

From the throttle valve to the exhaust pipe there are many
features of the steam conveying and distribution system, the

design of which is based ver}- largely upon tradition. In

many cases material improvement might be effected if accu-

rate data as to the effect of varying proportions, sizes, etc.,

based upon a thorough investigation, were available for the

designer. Some of the questions involved are:

What is the effect of varying sizes and proportions of

throttle, drj' pipe and steam pipe upon the pressure drop
betR^een the boiler and steam chest?

What is the best diameter of piston valves and the proper

shape of steam ports from the standpoint of efficient steam

distribution ?

What is the most efficient clearance for locomotive cylin-

ders and what value setting should be used to provide the

greatest steam economy for the starting, accelerating and
speed requirements of dift'erent classes of service?

An investigation of uniflow cylinders.

The determination of leakage past piston and piston

valve packing rings.

MECHANICAL INVESTIGATIONS

In the past few years the use of main rods with solid

back ends forged integral with the rod has greatly increased.

There have been numerous failures around the opening of

this tj'pe of rod. The only remedy so far applied has been

to add more and more metal to the section, making it larger

and heavier, but with no accurate data upon which to base

calculations for strength. In other words, the design of this

detail has been developed by "cut and try" methods.

There is comparatively little data on the strength of main
rod sections, considered as columns. It has been suggested

that there is a possibility of increasing the working stresses

now used, particularly when certain high grade steels are

utilized. The determination of a satisfactory answer to this

question would involve tests of the column action of full

size main rod sections.

For many years past locomotives have constantly been

growing larger and the same principle of equalization has

been maintained that was used upon the smaller and lighter

locomotives built for rough track conditions no longer com-

monly existing in this country. There has recently been a

tendency to depart from these established methods of equali-

zation and to make a partial approach to what may be termed

the European method of spring suspension. This is a prob-

lem about which we know very little and the importance

of which is gradually becoming realized by railroad men.
The investigations at the time of the Woodlawn wreck on

the electrified division of the New York Central developed

tlie fact that there was practically no experimental data as to

flange pressures and tracking of rigid wheel bases such as

are used on locomotives, when operating around curves.

Since that time some theoretical studies of this question and
a few actual tests have been made. The extent of the work
so far done, however, has not led to results which are gen-

erally considered conclusive. This is one of the most im-
portant questions confronting the designer and one which
is very well suited to more extensive experimental work. A
study of the resistance of various types of engine truck cen-

tering devices would also be of value in a general study of

the tracking of locomotives. These investigations would re-

quire road tests.

For many years locomotives have not only been constantly

increasing in size and capacity through the development of

new types, but axle loads have been very materially in-

creased on all t)'pes. As a result axles have increased in

diameter until now it is not unusual to find them with jour-

nals as large as 18 in. in diameter. An investigation of the

limiting peripheral speed of bearings in relation to the unit

l)earing pressure would furnish the designer with some much
needed data. Closely related to this subject is the question

of the most efficient shape of crown bearings from the stand-

point of lubrication and freedom from heat. The two would
require co-ordinate investigation.

This is only one of the investigations which would be
required in a thorough general survey of the internal re-

sistance of the locomotive and tender, the results of which
might be the basis for refinements in running gear design.

CAR DESIGN

Formulae for the design of the various members of cars,

both passenger and freight, are based upon theoretical anal-

ysis of the stresses involved. Would not a series of tests laid

out to prove the correctness of these formulae, and especially

to establish correct design of connections, lead to much
greater certainty in securing well balanced designs? The
growing weight of equipment is getting to be a matter for

serious consideration. In a design not perfectly balanced,

where the strength of many details is in excess of the strength

of the weakest points of the design, it is obvious that im-
necessary weight is being included.

No doubt there may be differences of opinion among
engineers as to the advisability of attempting to solve some
of the problems mentioned by impartial technical investi-

gations, as suggested. On the other hand, no doubt, other

subjects suitable for study in the laboratory or on the test-

ing plant will suggest themselves to each individual who is

thoniughly conversant with the many difficult problems

confronting the locomotive designer. In the list of subjects

mentioned here alone, there are enough that are beyond con-

troversy to indicate very clearly the possibilities for the more
intensive utilization of the facilities of the universities

equipped for teaching railway mechanical engineering.

It is hardly necessary to call attention to the fact that in

the conduct of such investigations some concessions might

often be necessary from the purely academic point of view,

in order that the results oljtained might square with eco-

nomic conditions and the many limitations within which the

designer must work. In meeting these conditions, however,

it would proljably not be necessary entirely to divorce these

practical studies from the purely educational utilization of

the laboratory and test plant facilities. Would not the prac-

tical study of such problems in the university laboratory

and testing plant afford the engineering student an oppor-

tunity to acquire a conception of the practical limitations

under which he must apply his theoretical training, which

so many college graduates lack today?



ONE OF THE GREAT strategic points in the railway

battle front is the engine house. It is the work of the

men at this point that has contributed largely to the

success with which the railways have been able to meet the

greatest demands for transpor-

tation in history. It is a point

that must be reinforced botli

by men and by facilities. On
some roads it is the neck of

the bottle on which concen-

trated effort must be placed.

The suggestions given in the

following communications will

help to solve some of the

problems

:

IMPROVE THE ENGINE
TERMINAL FACILITIES

BY F. P. ROESCH
Master Mechanic, El Paso & Southweste

When power is in demand,

requiring a quick turn, the

critical point is outside, and

not inside, of the roundhouse.

No doubt many will take ex-

ception to this statement, but

I believe afterthought will

prove to tliem that this is cor-

rect.

The number of men,

mechanical facilities, tools,

etc., inside of the roundhouse

are usually adjusted to meet

the demand. Conditions are

so variable at different ter-

minals that no hard and fast rule, in so far as organization

is concerned, can be laid down. However, regardless of the

character and efficiency of this organization, it is axiomatic

that until there is something to work on the organization may

as well be non-exi.stent. In other words, the inside facilities

are valueless until the engines requiring them get into the

roundhouses. Therefore, the critical point is outside.

THE RAILWAYS of this country need

locomotives. The demands of our Al-

lies make it impossible for us to buy

what is needed to replace those that are ob-

solete and which are no longer fit to run.

We must get more service from our existing

power. One way is to handle the locomo-

tives more rapidly at the engine terminals.

This requires a good roundhouse organiza-

tion and adequate terminal facilities.

F. P. Roesch of the El Paso & Southwest-

ern tells how these facilities may be im-

proved on any railroad at the present time.

F. J. Harrison mentions improvements in

enginehouse organization on the B. R. & P.

All of the articles in this series contain

concrete suggestions which will lead to de-

creasing the time a locomotive spends in the

terminal. Above all things, the locomotive

must be sent out of the terminal fit to do its

full work. Adequate supervision and in-

spection are absolutely necessary.

X'isit the average terminal and i^ee how llic_\' are fixed for

track room, tracks to and from the turntable, cinder and in-

spection pits, coal, water, supply and sand facilities, and

the point at once becomes clear.When we realize that results

cannot be obtained with poorly

arranged, inadequate or con-

gested terminals, and these

matters are corrected, a long

step will be taken toward the

con.servation or full utiliza-

tion of motive power.

The matter of roundhouse

organization has repeatedly

been well covered by other

writers and as in this matter

local conditions must govern

no reference will be made
herein covering this feature,

e.xcept a passing reference to

outside inspectors, as these

can be utilized to good ad-

vantage in all cases, regardless

of inside organization.

An analysis of the terminal

movement would, therefore,

indicate the following:

Inspection Pit.—The first

requisite, regardless of whether

the power is pooled or as-

signed, is a proper inspection

pit with competent inspectors

and helpers. In organizing

this force, use men as helpers

who can make repairs that do

not recjuire a machinist, such

as setting up wedges, keying

rods, tightening loo.se nuts, applying split and cotter keys,

etc., the helper to follow the inspector and look after these

details as directed. Such matters can be handled on the

inspection pit in this manner in less time than it would

take the inspector to write out or report the defects. The
object in doing this work on the inspection pit is to have

wedges set up while boxes and journals are warm and ex-
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panded and to have injectors, air-pumps, etc., tested under
full steam pressure.

Cinder Pit.—The ne.xt move is to the cinder pit. The
capacit}- and length required depend on the cinder handling
facilities. But in every case too much pit for average busi-

ness is far better than too little or just enough, as the cinder

and engine capacity of this pit governs the time required
for knocking tires and cleaning ash pans.

Turntables.—The next move is on to the turntable. This
is a weak point in the average terminal—often too short,

requiring slow movement, extreme care and nice adjustment
for spotting of the locomotive to balance, and, also, too
frequently, hand operated. Labor is too scarce todav and
tin:e too valuable to put up with the short hand-operated
turntable. Motors should be used, either air, gasoline or
electric. If air, it should preferabl)- be furnished from the
shop compressor.

Roundhouse.—The next move is into the roundhouse
and here, aside from the force employed, three distinct

items enter largely into the time element, namelv, boiler wash-

Class
Eng.

F 8 S

Hot Water System.

Time used
Get 100 lb. Coal

Washing Filling Steam (lb.) Water
Ihr. 40min. 18 min. 41 min. 1,212 . ..
Ihr. lOmin. 20 min. 45 min. 1,318
Ihr. 23 min. 25 min. 47 min. 1,152
1 hr. 10 min. I8V2 min. 39J^ min. 1,201

roundhouse doors, or to cause personal injury to the men as

the\- may trip over it while climbing on or off the locomotive.

A bucket full of sawdust or mill shavings saturated with
one-half gallon of fuel oil spread evenly on a 4-in. bed of

coal will cost less, will kindle a fire more evenly and quickly,

will eliminate all possibility of nails, spikes, etc., getting

into the grates and will leave the lire in much better con-
dition than any scrap wood kindled fire. The scrap wood
can be used to much better advantage elsewhere.

Roundhouse Blower.—In order to stimulate the fire, forced
draft is necessary. This means a blower line of sufficient

capacit>' to carry a pressure of not less than SO lb. Too
frequently do we see roundhouses with a small exposed
blower line of a capacity so restricted that if three or more
blowers are hooked to it at the same time no blower receives

sufficient steam to create the required draft, with the result

that either some or all of the engines are delayed.

Storage Tracks.—When the roundhouse forces are through
with a locomotive, if roundhouse room is required, it should
be moved out; and this again means storage tracks on which
locomotives can be storecl until they are called, so as not
to interfere with in- or out-bound power. On the outbound
movement sand, water, coal and engine supplies should
be taken, the facilities for taking on these supplies to be so

located as to cause no delay.

The above refers to the usual daily movement of all

locomotives requiring boilers washed or water changed and

Class Eng. Tu Cool To Empty
G 1 2 hr. 5 min. 1 hr. 15 mi.
F 8 S 2 hr. 20 min. 1 hr. 20 mil
F 6 S 2 hr. 18 min. 1 hr.

Cold Water Washout System.

Total Washing
3 hr. 20 min. 1 hr. 10 mi
3 hr. 40 min. 1 hr. 30 mi

Filling
Get 100 lb.

Steam
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METHOD OF SUPERVISING RUNNING REPAIRS

BY E. J. HARRISON
:r, ButTalo. Ro :hcslcr & Pitlshurth

We have organized gangs in our engine houses under a
gang leader, which consist of from two to six men—that is,

we will have a gang handling driving box work, one shoe
and wedge work, one crosshead and piston work, one spring
rigging, one firebox and flue work, one tender work, etc.

—

and it is working out very successfully. We have also placed
at roundiiouses a man that we call "final inspector." When
a locomotive arrives at the cinder pit it is inspected by a
man who reports the repairs needed on Form 829-A (Fig. 1)



Repai r the cars
[^ AND i-Y'^

EEP THEM Moving

\ \

f|

THE SUCCESS with which the railroads will meet the

demand for freight cars during the remainder of the

winter depends to a very large extent upon the despatch

and thoroughness with which the cars are repaired and put

throu?h the terminals. During

the past year only about 80,-

000 freight cars have been

ordered for use in the United

States and Canada. This is

the smallest number ordered

during one year since 1908.

The situation is serious and
demands that the greatest

efforts be made to keep what
cars there are in service and
to keep them moving. With
govenimental control of the

railways help is expected and
without doubt before this arti-

cle is read by many positive

steps will have been taken to

increase the freight car supply.

Whatever assistance is given

will not be felt for a few

months at least and in the in-

terim the car supply must be

maintained at a maximum.
The car repair and inspection

forces can contribute very ma-
terially to this end.

REPAIR CARS PROPERLY
AND PROMPTLY

Late in the spring the Ex-
ecutive Committee of the Spe-
cial Committee on National
Defense of the American Railway Association, about one

month after its formation, issued an appeal to the railroads

requesting that the number of freight cars under repair be

reduced. This had its effect and an improvement was
showTi in the following months. With the tremendous busi-

ness, however, and the shortage of labor there have been ten-

dencies for the roads to neglect the smaller defects. Com-

( ( A LL transportation systems . . .

/"^^ shall be operated as a national

system of transportation, the

common and national needs being in all in-

stances held paramount to any actual or sup-

posed corporate advantage. All . . . roll-

ing stock and other transportation jacilities

are to be fully utilized to carry out this pur-

pose iiithout regard to ounership."

This is an extract from the first order

issued by Director-General McAdoo. It will

solve many problems for the car department

forces. It is a command that many will be

glad to obey. It should eliminate many mis-

understandings regarding repairs to foreign

cars. It makes it possible to settle many
controversies promptly. There is now no

"foreign car" except in name. The sole

problem is to use the rolling" stock to the

fullest extent, holding the national needs

"paramount to any actual or supposed cor-

porate advantage."

menting on this fact J. C. Fritts, master car builder of the

Delaware, Lackawanna & Western, says

:

"One of the most important thoughts is that conveyed by
the old saying we have all heard: 'A stitch in time saves

nine.' At this time, when cars

are so badly needed, along

ivith the scarcity of labor and
material, the general tendency,

no doubt, will be to load cars,

if they are able to handle the

lading with any degree of safe-

ty, without making the small,

minor repairs. This is a very

serious mistake and will even-

tually result in the cars being

taken in requiring heavy re-

pairs. In reviewing my 29

years' experience in car main-
tenance, there is nothing so

detrimental to the maintenance

of equipment as to neglect the

making of light or minor re

pairs in time to save a greater

expense a little later on, as

well as the loss of the use of

tlu' car."

Speaking further on the

general suliject of car con-

servation, he says:

"All railroads .should en-

deavor to keep at the work of

reinforcing some of their older

types of cars by applying steel

undcrframes and such rein-

forcements as in their judg-

ment might be economical. I

realize, of course, that in many instances it is hard to obtain

material, as well as labor, but if every railroad throughout

the country would do as much of this as it is possible for

them to do, the general effect would, no doubt, be felt, as

every time a weak car is made strong it increases the effi-

ciency as a whole just that much.

"The railroad companies should put their oldest and wcak-

53
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est cars in special service, wherever there is an opportunity

to do so. In making this statement, I have in mind observ-

ing on a certain road new cars, of the strongest construc-

tion, being used in ash-pit service, while the older and

weaker cars were being handled in the heavy trains. In

this instance, I believe very much better results could be

obtained if the older equipment had been used for this

special service and tlie strong, sturdy cars used in the regu-

lar coal traffic."

T. J. O'Donnell, arbitrator of the Niagara Frontier Car
Inspection Association, calls attention to the necessity of

making permanent repairs:

"We should all realize the necessity of making perma-

nent repairs, especially to the body of the car when condi-

tions and circumstances will permit, rather than 'toggle'

the car up for the load that is in it at the time. This would

apply mostly to sills, ends, door posts and other items where

the load seems to catch the car more particularly. We
should give particular attention to tlie defects on the wheels

and all do our share of this work so that it will not all fall

on a certain few repair points.

"The upkeep and maintenance of air brake equipment is

very important and should be kept in our minds at all time?.

They should be given best of attention, especially on high-

class freight such as stock, refrigeration and cars that are

run for long distances."'

DESTROYING CARS

Another master car builder tells of the extent to which

his road is going in the matter" of demolishing old cars. A
short time ago the following instructions were issued:

'"On account of the high prices and the inability to re-

ceive new equipment or material to rebuild cars, it is neces-

san' that the practice of destroying cars badly damaged in

WTecks (which was good practice in normal times) be

changed until the end of the war or until conditions are

more nearly normal.

".\ny wood, composite or steel cars (except a few low side

steel gondola or cinder cars) which are damaged in wrecks

must not be burned, but must be brought into the shops and

repaired. If all of the wood work is broken and destroyed.

the metal parts must be loaded up and lirought into the

shops without dismantling, and the car rebuilt using the

old metal parts.

"If the body of the car has been burned, the metal parts

must be brought to the shop without dismantling and used

to rebuild the car.

"The above includes box, coal, gondola, flat, stock,

produce and refrigerator cars and all work and service cars,

snow plows, etc."

DELAY TO FOREIGN C.4R REPAIRS

On August 17, a circular was issued by the executive com-

mittee of the A. R. A. Committee on National Defense call-

ing attention to the large amount of unnecessary delay in

repairing foreign cars. When a railroad car shop repairs

a freight car belonging to another road, and has to send to

that other road for material, it has to bear not only the cost

of the per diem charge on the car while it is waiting, but also

the loss of the car in service; and in the present scarcity of

cars this is a serious item. One large railroad found that

there was an average delay of 14 days, from the date of its

orders for material from o\\'ners, to be used on foreign cars,

to the date the material was shipped; and a further delay

of 31 days (average) from the time the material was shipped

until it was received. These figures, very likely, may show
the general average throughout the country.

.\ttention was called to the fact that the Master Car
Builders' rules permit the use of unstandard parts under
certain conditions, provided the car can be made safe and
serviceable; and the association has recommended and urged

members to take advantage of this provision of the rules.

A. M. Darlow, assistant to the president of the Buffalo

& Su.s(|uehanna, referring to this same thing, says:

"Cars are held at repair yards for long periods awaiting

tlie receipt from the owners of manufactured and special

articles standard to those cars. These cars might be re-

paired and made safe to run without such delays by the

use of such material and parts as arc available. The Ameri-

can Railway Association recommended this practice but it

is not being followed in some cases."

A superintendent of motive power of a road in the West
finds occasion to make a similar criticism. He says:

"Further, car equipment should not be held by foreign lines

for the owners to send repair parts. Any amount of equip-

ment is tied up on foreign lines for weeks and months waiting,

possibly, for some small repair part that could have been

made and applied to the car and the car put in service with

a minimum delay, were it not for the fact that there is a rule

that sa3S wrong repairs shall not be made to your neigh-

bor's car without your neighbor being reimbursed for the

cost of correcting such wrong repairs."

RUN, REPAIR OR TRANSFER

The transferring of loads has become a very live issue .it

many interchange points. One superintendent of motive

power suggests that
—"The ancient rule of 'Run, Repair or

Transfer' should be adopted, it being understood that the

receiving road, if it decides a transfer should be made,
should make it at its own expense. If this were done much
less transferring and holding of equipment would obtain."

Mr. O'Donnell says that one of the greatest improvements
in the car situation could be made by selecting more care-

fully the equipment for loads at the original loading points.

This would eliminate the transferring of load en route, which

with the present labor shortage causes a serious delay. He
speaks particularly of the manner in which lumber and
heavy timber is loaded onto open cars such as those of the

flat and gondola types: "A great deal of delay and expense

could be overcome by a little mora care exercised at the orig-

inal point of loading by using the long timbers as the base

of the load when possible to do so and putting the shorter

timbers on the top, rather than throwing the timbers in the

car promiscuously, which causes extensive shifting and weak-
ens the side stakes and in many instances causes the transfer

of the entire load."

In speaking at a recent meeting of the Niagara Frontier

Car Men's Association, he said that the number of loads

transferred in all yards in the Buffalo territorA' averages

about thirt}- a day or 900 a month. Every means is being

taken to reduce this number and get the car through the

terminal without disturbing the lading. Many roads are

splicing center sills, rather than attempt to hold up the freight

and lading.

Other members of that association speaking on this sub-

ject called attention to the fact that as the cars were being

much more heavily loaded at the present time that consid-

erable more time was taken to transfer the loads. Some sug-

gested that an examination be made by the immediate su-

perior of the inspector to determine whether or not it is abso-

lutely necessary to transfer the loads the inspectors mark for

transfer.

The entire matter of interchange is one requiring the exer-

cise of a great deal of common sense particularly at this

time. The roads at the interchange points must co-operate

and do ever\ihing in their power to forward the loaded cars

onward in their journey. So absolutely necessary is this

that tlie Commission on Car Service, which is a sub-committee
of the Railroads' War Board, printed in bold face bi-pe at

the bottom of its first general order-

In all cases, keep the cars moving and settle differences of
opinion afterwards.



SupplymenTellOf Experiences
In Railway

yHow io Reach ihe Bio "*

Boss and make ev Favor-

able Impression upon him

FFICES

IN
ANOTHER ARTICLE in this issue chief clerks in the

railway mechanical department tell of their experiences
with supplymen and make suggestions looking toward

closer co-operation between, as w-ell as conservation of, the

time and energy of both the suppl\man and the railwa)-

officer. Supplemen sometimes
feel hurt because of their

reception in railway offices

—

and not always without cause.

At our suggestion a dozen
or more successful supplymen
have given frank expression

concerning their e.xperiences in

railway offices. The following

extracts from these expressions

may be studied with profit by
suppl\Tiien and rail\va\- of-

ficers :

GET DOWN TO BUSINESS
Since real business men

evade the habit of taking their

business affairs home, the same
should apply to the supply-
man who takes baseball, golf

and other diversions into his

customer's office; if he will be
more prompt in getting to the

business in hand, it will work
out greatly to his advantage,
as well as to that of the offi-

cials on whom he calls. For
instance, the peddler enters, is

seated, and occupies the first

ten minutes in discussing the
weather. If a few railroad '

officials would answer to,

"Isn't this a wonderful day?'' by "I have heard Jl so spoken
of," several minutes of this discussion would be eliminated;
but gwxl nature is always penalized, and the official resolves
that next time he will either be out or in conference.

DAY OF DISAGREEABLE RAILWAY OFFICER PASSINfJ

I recall but one instance where I received a report from
any of our representatives in regard to any but the most cor-

R AILROAD OFFICERS and foremen
are always busy. In these days they

are driven to the very limit to keep
things going. Supplymen should remember
this.

On the other hand, the railroads were

never so greatly in need of labor-saving and

capacity-increasing devices and equipment,

or never so hard pushed for material and

labor.

The interests of railway officers and supply-

men are identical—to increase railway effi-

ciency and capacity and keep the transpor-

tation machine going.

To get ideal results, therefore, each side

must have a real regard for the interests of

the other. Common courtesy and good judg-

ment must be exercised by both parties.

Both the sales managers of railway supply

companies and the railroad officers should

emphasize this to their subordinates.

dial receptions they have received from purchasing agents
and other railwa}- officials upon whom they are calling con-
tinually.

I think the day of the disagreeable railway official is

passing and the railway men who receive the representa-

tives of the large industrial

concerns are business men with
the full sense and realization

of their problems and under-
stand that it is to their own
best interest, and the interests

of the railroad companies
which they represent, to cut

out the high-handed important
way which some of them have
iiad in the past to their own
disadvantage.

lia\T fciuiid is L-ltmg the order."

TROUBLE GETTING THE
ORDER

It has seemed to me that the

supplyman's reception in the

railroad man's office has usual-
ly l)cen based on courtesy and
an endeavor to conserve the

supplyman's time as much as

the railroad man's. The very

few deviations from this which
I liave heard of are of such
small consequence that they do
not need to be considered. In

other words, I do not think the

supjilyman's position is dif-

lirult as far as his reception

aiul use of his time is con-
cenud; the only difficulty I

"MOT ALL OVER"
There are a few officials who evidently feel that supply-

men enjoy "warming their heels" in the outer office and
proceed to let them wait there until they are "hot all over."
There is no (|ucstion in my mind but that the most satis-

factory arrangement is the .setting aside of certain hours for

the rcicjition of visitors, and to see, except in extreme in-
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Stances, that supplymen arc promptly received during such

hours.

I have in mind one railway mechanical department official

who has a card in his outer office announcing that visitors

will be received during certain hours. It is .seldom possible

for an inter\'iew during this reception period owing to com-

mittee meetings, dictation and other matters which, it would

appear, could just as well be taken care of at other than the

time set aside for supplymen.

I am not losing sight of the fact that a few of the supply

fraternity feel that as long as they are cordially received, it

is necessary to talk on every conceivable topic and to con-

tinue until the subject show's signs of uneasiness. This

practice tends to keep others waiting unnecessarily, and

should be discouraged.

V

REMEMBER RAILROAD OFFICERS ARE BUSY MEN
I feel that the blame for what might be considered im-

proper treatment of the supplyman lies almost always en-

tirely with the supplymen. Where this condition does not

apply directly, it does indirectly; that is, discourteous treat-

ment may sometimes be meted out where it is undeserved

by reason of familiarity with and impositions that have

been made upon a railway man by some other untactful

supplyman.

I have never experienced any difficulty in obtaining an

audience with any railway man with whom I have had any

business to transact, nor have I experienced any difficulty

in transacting business with the man after I obtained the

audience. I have had difficulty, and could have imagined

myself discourteously treated, when I have attempted to take

up a busy railroad man's time with discussions of the

weather and the war.

Further, I have always found when I had any business

to transact in any of the railroad offices, that the man upon

whom I was calling gave me the impression that he had

business to transact with me, and we were able to arrive at

a fair settlement of the question without difficulty. A fair

settlement does not mean that it was always settled entirely

my way, but that concessions were often made on both sides.

VI

CHIEF CLERKS AT FAULT
First, I believe a great deal of delay is caused to supply-

men by chief clerks and their assistants not promptly advis-

ing the railway official of the supplyman's presence and

desire to see him. I have often noticed a supplyman who
is not so well acquainted, go into an office, and the chief

clerk will say, "How do you do?" take his card and continue

dictating letters or continue other matters for thirty minutes,

or even longer, before taking his card in to the official. I

have seen this done wlien I knew the official would have

seen the man immediately upon receipt of his card.

Second: Another cause of delay is that some railroad

officials do not seem to realise that a supplyman usually

has a great many calls to make in a day, and after making
an appointment with a supplyman, he does not make a

memorandum of it or make any effort to be prompt, although

they expect a supplyman to be "Johnny on the spot."

There is no doubt but that railroad officials have to look

over a great many devices and hear a great many talks which

are not and cannot be interesting to them; I believe this

occasions their getting into the habit of listening with their

mind on other matters and not giving the supplyman's talk

the attention and consideration deserved. This results in re-

ducing the efficiency of the supplyman, and when he sees he

is not being given the proper attention he wastes a great deal

of additional time in going over the matter the second time,

trying to get his attention.

A great many offices have certain hours for visitors. While

this works out very nicely for the railroad men you will

readily appreciate that if every railroad official, for instance,

set the hours from 10 to 3 for calls, the suppl)'man would
only have a three- or four-hour day at the most.

SUPPLYMAN, STUDY YOURSELF!

I firmly believe that I hit the nail on the head when I

state that the criticism mentioned in your letter is very

largely due to salesmen who are not temperamentally fit for

the position of salesmen; and, secondly, salesmen ofiering

for sale to the railroads a product which in actual practice

has not the real merit which the salesman has convinced

himself it has.

In all lines of trade you will find men in various capacities

who are unsuited for the particular jobs they fill. In all

lines of trade you will also find the disgruntled man who
has not made a success of anything he has undertaken.

And, generally speaking, the reason for his non-success is

that he does not sufficiently understand his own tempera-

ment or the work that he has undertaken.

This type of man does not lay the blame on himself, where
it should rest, but, on the other hand, blames other factors

which he imagines are working against him, and which
factors generally are entirely of his own making, although

he does not recognize his own responsibility in working
against himself, the psychology of the human mind being

very largely responsible for his imaginar}' troubles.

If my diagnosis is correct, in order to reach a solution

of the question referred to in your letter should not the

matter be approached from a different angle? For the sales-

man to look within himself and endeavor to correct what is

wrong there, would be more to the point than to try to cor-

rect a practice that may not exist. The salesman should then

be certain that his material is mechanically correct and that

it answers a demand.

AUTOCRATIC OFFICE BOYS

Assuming that the supplyman is a competent, experi-

enced person, selected on account of his qualifications and
experience, it should be conceded that he will appreciate

the fact that the railway officer is a busy man and is

often called away from his office to attend to the adminis-

trative features of his position, which would indicate that

many important matters await his attention when he arrives

at his office after a trip, and it is, therefore, not desirable

to be interrupted by callers. The experienced supplyman
will make due allowance for these conditions and conduct

himself accordingly. However, inasmuch as the supplyman
represents a company handling materials, the use of which

is beneficial to the railroad company, he should be given

opportunities for inspection and observation of his materials

in use in a manner that will be beneficial to the railroad.

Considerable improvement could be made if there was
a more prompt response to his approach by the use of his

calling card. In many instances the chief clerk to the rail-

way officer, if he has the authority and support of his chief,

could arrange for this courtesy to the supplyman, thus giving

him the opportunities he requires without any appreciable

delay. In cases where it is necessary for the supply men
to have a personal interview with the officer in charge a

considerable saving in time for the supplyman could be

effected by giving him an opportunity for a few minutes'

conversation, during which he would present his case as

quickly as possible.

Doubtless, there are some instances where the supply

man is given a reasonably early opportunity to make a

prompt and graphic presentation of his subject, but in the

majority of cases he is compelled to wait a considerable
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length of time at the mercy of the autocratic office boy
before he is admitted to the office, which causes him serious

inconvenience and delay in covering the territory con-

templated by his company. In some cases the railroad

officer does not give consideration to the delay and expense

incident to the supplyman being compelled to wait over

another day for an appointment.

IX

EXPERIENCE IN PURCHASING DEPARTMENT
When one considers the immense amount of work that

goes through the purchasing department, in some instances

consisting of a vast amount of detail which requires constant

supervision and watchfulness, one cannot help but feel that

he is receiving quite a little consideration to be given a

hearing, even allowing that the calls are made during the

specified hours set aside for the reception of visitors.

You will appreciate the fact that where there are several

callers in the reception room, all waiting to see the purchasing

agent, it might appear a long time until the turn for the

seventh man came around. No doubt when the victim

happens to be No. 7 or No. 8, as the case may be, in suc-

cessive calls on the same day or week in different places,

the time lost is considerable, but if one will note the time

given to each individual one cannot help but arrive at the

conclusion that the purchasing department is handling the

visitors, on their individual calls, as expeditiously as pos-

sible. My remarks are based on my experience in the posi-

tion of No. 7, and sometimes No. 10 or No. 11, and so

rarely have I had reason to find fault with the lack of

courtesy or consideration, that I feel as though it is a

negligible quantity.

X

DON'T BE OVERBEARING
In our line of work, my duties require me to visit per-

haps all of the mechanical officials on all of the Eastern

railroads, also a large number of transportation officials,

and, in a large number of instances, I regard these officials,

not only as business acquaintances, but as personal friends,

and am so regarded by them. I find that by adapting myself

to circumstances which present themselves on each individual

railroad which I visit, using patience, and not being over-

bearing, but courteous, that I am treated in about the same
manner by the other fellow.

XI

OBJECTS TO WARMING A CHAIR
As a salesman, I believe in my product, and having made

a study of its application, I start out to introduce it where

I know it can be used to advantage and where I would
adopt it myself, if I were the official in authority. I may
have become over-enthusiastic regarding my own devices;

but I am the average railway supplyman, and would not

be handling them unless I were sure of their merits.

Frank and open discussion will bring out the merits

or demerits not only of my own, but of my competitors'

products. I may not be able to convince the railroad man
and land an order; but if we are the right kind of humans,
we both profit by such discussion. To be turned down
without an opportunity of fairly presenting the proposition

on its merits is unfair to all concerned. I realize, of course,

that it takes time to see the supplymen as they come, and

that there are many important things to be done; but how
better can a man improve his time than by familiarizing

himself with worth-while devices which will tend to increase

efficiency and economy ?

Could we properly conduct our business by correspond-

ence, the frequent calls of the supplymen would not be

necessary, and the time of both railroad and supplyman
would be consf-rvc-d. It is a fact, however, that the supply-

man must go out and earn,- his own message; because letters

and literature do not bring about the desired results. Selling
letters containing most interesting and valuable information
usually remain unanswered, and it is very seldom that any
serious attempt is made by the railroad man to come back
with a letter, discussing the various points or giving real

reasons for not being interested. The railroad man makes
it necessary for the supplyman to call on him, and should
grant an audience. If the railroad man is busy, and it is

not convenient for an immediate interview, let him say so
and make an appointment for some other time. He should
not keep the supplyman warming a chair outside for an
indefinite period, and then tell him he is not interested and
too busy to discuss the subject.

XII

"BULLDOZING" THE SUPPLYMAN
Our experience has been that it depends considerably on

the calibre of the railway officer as to how supplymen are
received in railway offices. There are many small calibre
men filling big men's shoes. As an experience of this, we
might mention an incident with a man in charge of the pur-
chasing for one of the largest railroad systems in the country,
formerly, until recent years, noted for its efficiency through
the management at that time in charge of the system.

We received the usual form of inquiry for certain products
such as we manufacture, and quoted price on our machines
with a delivery which, at that time, was practically from
stock. We followed it up, and a short time after called on
the individual referred to, after seeing those in charge of
the mechanical department who had approved our equip-
ment and advised that our machines had been specified by
their shop superintendents.

The reception we received from the individual was a
very disagreeable one, and of a bulldozing nature, the whole
trend of the conversation and abuse being the question of

price. I listened until he finished with telling me that he
had already placed the order with another manufacturer at

a very much cheaper figure. We were positive the construc-
tion of the competitive machine was of a design which we
had made many years before, and abandoned after experi-

ment as being unmechanical, and we readily convinced
their engineering and efficiency departments of this.

After the individual referred to had finished his tirade,

we asked him if the business of that railroad was conducted
on the basis of price, and if every one in his organization

was hired because he was cheap, regardless of whether he
had any aljility or qualities that justified paying more to get

results. I asked if he had investigated our machines, relative

to the difference in price, and he said that he had not, that

our price was higher than the other people's, and that he
did not care to discuss the proposition further.

XTII.

SUPPLYMEN AT FAULT
Based on personal oljservation, I know that there are

railway supplymen who do not fully recognize the fact

that the railway man's time is valuable, and who believe that

the proper attitude toward the average railway man is one of

patronizing interest. I do not say that there is not room for

improvement in the way the railway officers receive railway

supplymen. I believe, however, that there is greater room
for improvement on the part of the railway supplymen than

there is for improvement on the part of tlie railway officers.

XIV

SORE, BECAUSE OF LOST ORDER
We hear complaints from supplymen as to how they are

handled by railway men whom they are attempting to sell,

l)Ut we believe if you trace this down you will find in 99

per cent of the cases the supplyman criticises the railway

man who does not purcliase his article.



New Locomotive Orders in 1917
4|i in m ^11 • i I! -^^H i% ^^

!

'^ * A Total of 7,642 for Both E)omestic and Foreign De-

, _ liveries

—

The Largest Number in Seventeen Years
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THE number of locomotives ordered in 1917, accord-

ing to the figures compiled by the Railway Age,

was the largest for the last 17 years. The orders

totalled 7,642 locomotives, including foreign and domestic,

large and small locomotives of all kinds. The output of

locomotives as distinguished from orders placed during the

same period was 5,446. This was not the largest production

in the last 17 years but it has been exceeded only three

times in that period, namely, in 1905, in 1906 and in 190"

Table I, giving the orders for the year in detail, shows

Table I

—

The Locomotive Orders is 1917

Domestic—Including railroads and industrials in
the United States and Canada:

From builders 2,056
From company shops 648

Total domestic 2,704
United States Government:
For service overseas 2,057

England 275
France 140
Russia 2,196*
Other foreign 270

Total foreign 2,8S1*

Total of all orders 7,642*

•Including the Russian orders for 1,500 locomotives now held in abeyance.

that they were divided as follows: Domestic, 2,704; for

the United States Government for service with the American
troops in France 2,057, and for foreign countries 2,881.

The domestic total, as will be seen from Table II, was

the delays in deliveries resulting from the priority given to

orders for the United States Government locomotives and
those for our allies, served as a decisive check on the domestic

market. The outstanding development during the year, says

the Railway Age, was the government orders placed by the

de|jartment of which Samuel M. Felton, director general of

Table

Year

1901
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made on the shop schedule to take care of the locomotives,
and priority was given for them over locomotives ordered by
American railways last May or March. They have now^
been put back on the shop programs but they have not been
canceled and may \-et be built.

These Russian orders, as a whole, comments the Railway
Age, have proved at once a blessing and a curse for the
American railway supply field and through it for the rail-

ways. The first Russian order for locomotives placed in

June, 1915, when orders were scarcer than they had been at

any time for the preceding six or seven years, was received

Year.

The Pacific, Mountain, Atlantic and Ten-Wheel
Shown in Per Cents of the Total Domestii

Locomotives Ordered.

with something closely akin to joyfulness, and so were the

others immediately following. The last two orders, that for

500 placed last July and that for 1,500 mentioned in the

preceding paragraph, have simply had to be looked upon
as an unwelcome duty, as something that America as one
of the opponents of Kaiserism has been properly called upon
to do for one of its brother opponents. But it is still true

that these Russian orders were given priority over engines
urgently needed for transportation requirements at home and
with all the English, French, Russian and American gov-
ernment engines which were placed, the American orders
were pretty well down on the builders' lists.

The locomotive situation since the holding up of the Rus-
sian orders has accordingly taken on a brighter aspect. The

Table III—Classification of Domestic Locomotives Ordered 1911-1917

1917 1916 191S 1914 1913 1912 1911
Mikado 834 734 562 333 796 1.309 590
Switching—

Eight-whtel 1 10 "1

Six-wheel 282
}

730 221 201 638 821 443
Four-wheel 47 J

Consolidation 60 63 194 166 823 858 577
Mallet 175 218 120 59 72 168 112
Pacific 342 278 102 174 566 594 486
Santa Fe 370 325 75 63
Ten-wheel 28 40 39 48 255 364 238
Mogul 13 28 12 24 42 61 127
Mountain or Mohawk 55 182 9 12 24 ... 2
Atlantic 2 1 34 46 5 9
.American 1 1 19 8 8 27
Electric 43 32 69 59 94 75 133
Other 188 238 168 73 103 252 406

Total 2,704 2.891 1.573 1,265 3,467 4,515 2,850

Russian order for 500 locomotives placed in July, 1917, is

now almost completed, some of the locomotives having been
shipped and others which were prepared for shipment are

being .stored. In fact, arrangements have recently been made
whereby 200 of the Russian locomotives will be remodeled

and leased temporarily to a numl>er of American roads at a

rental of $50 a day. With the other 1,500 locomotives being

held in abeyance, the American railroads can now look

forward to receiving in the near future the power they put
on order six months or a year ago, and .specialty manufac-
turers have already received notification to ship the .specialties

for these orders.

The situation as to the orders placed by the United States

government for service with the American troops in France
has had much more to commend it than the Russian orders.

Deliveries on the War Department orders have )>een better

spaced, with regard, of course, to the shipping situation.

But even some of these locomotives will also be made avail-
able. Thirty have recently been loaned to the Pennsylvania,
the Lehigh Valley, the Philadelphia & Reading and the
Baltimore & Ohio, and arrangements are being made for
the use of about 100 in all. But what has counted most
on these orders has been the standardization and the fact
that standardization began at the first stage of the game.
Railway and supply men alike, reading the accounts of the
delays over the standardization of the Liberty motor, the
Liberty truck, the Enfield rifle, the Brovyning gun.' the
ships, have expressed their relief that in one industry at
least the War Department was represented by a man who
could take an in.?trument of warfare, in this case, a locomo-
tive, and hare it turned out, ready for shipment and a stand-

-The Locomotives Bl

1917

Tota

In Previous Years

Year Locomotives Year
1899 2,475
1900 3,153
1901 3,384
1902 4,070
1903 5,152
1904 3,441
1905* 5.491
1906* 6,952
1907* 7,362

^ ear Locomotives
1908* 2,342
1909* 2,887
1910* 4,755
1911* 3,530
1912t 4,915
19131 5,332
1914t 2,235
1915t 2,085
1916t 4,075

^Includes Canadian output,
tincludes Canadian output

ard for a year's future production in 20 working days. As
a result these U. S. A. Consolidation locomotives are keeping
out of the way in the builders' plants and locomotives for
.\merican roads now have a clear path to completion and
shipment.

THE DOMESTIC ORDERS

When the extraordinary- conditions of the locomotive
market, both as to prices and deliveries, existing during
the greater part of 1917 are considered, there is nothing
unexpected in a falling off in the number of orders placed
for locomotives for domestic use during 1917 as compared

The Mikado, Santa Fe, Mallet, Consolidation and Mogul Type
Locomotives Shown Graphically In Per Cents of the

Total Domestic Locomotives Ordered.

with 191(1. 'Ilic' significance of this reduction so far as it

applies to the railroads, however, is more apparent than
real. The reduction has faken place largely in the number
of locomotives ordered for industrial use and the lighter types-

for railroad service. There is an actual increase in the num-
l;er of locomotives of several of the heavier types for which
orders have Itccn placed. The falling off of available tractive
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effort is, therefore, much less real than the figures for the

total number of locomotives ordered would indicate.

Enough has been said, however, to indicate that the situa-

tion as to domestic orders during the past year has been bad.

Builders and specialty manufacturers alike have been post-

poning orders periodically and railway men have had to be

pacified with the information that deliveries have been held

up for them on account of more urgent war orders. This

situation is now being remedied, so that the outlook both

for deliveries and production in 1918 looks exceedingly

favorable. Whether additional orders will be placed in the

next few months is a question. The fact that the government

has taken over the railroads is looked upon favorably, and

with the easing up in prices and the improved deliveries, the

supply field is confidently expecting a large buying move-

ment. Upholding this belief is the fact that many railroads

have reserved space for the coming year. The Norfolk &
Western's order for the Mallet locomotives reported this week

in part takes advantage of such a reservation and the New
York Central has had a reservation of space for 2S0 locomo-

tives with the American Locomotive Company since last

September.

In the detailed lists of orders given in the Railway

Age will be found many orders of more than ordinary

importance, very large orders having been placed by a con-

siderable number of roads. Companies which placed orders

for 40 or more locomotives were as follows:

Atchison, Topeka & Santa Fe, 130; Buffalo, Rochester &
Pittsburgh, 55; Canadian Government Railways, 120; Chi-

cago & North Western, 70; Chicago, Burlington & Quincy,

65; Great Northern, 90; Illinois Central, 154; Lehigh Val-

ley, 61; Louisville & Nashville, 48; New York, New Haven

& Hartford, 61; New York Central and associated lines,

150; Norfolk &: Western, 51 (all of which were heavy
Mallets); Northern Pacific, 65; the Pennsylvania Railroad,

Lines East, 503; Pennsylvania Lines West, 100; Philadel-

phia & Reading, 65; South Pacific System, 130, and Union
Pacific System, 100.

As far as the domestic orders are concerned it will be noted
from Table III and the diagrams that there have been, even

with the smaller total of orders placed, increases in the num-
ber of Mikado, Pacific and Santa Fe locomotives. The
Decapod, a new development in domestic locomotive design,

has increased in favor as indicated by its adoption by the

Canadian Pacific and the Pennsylvania for heavy freight

service. The number of Mallet locomotives shows, on the

other hand, a decrease. There is also a considerable drop
in the number of Mountain and Mohawk locomotives

ordered, but this is merely the result of the New York Cen-
tral's not having ordered any additional engines of this type

since its big contracts for these locomotives last year. The
most noticeable decrease in any one kind of locomotives was
in switching locomotives; indeed the larger part of the de-

crease in the total is to be found in the light locomotives for

railroads and industrial companies.

Of the steam locomotives ordered for railroad service in

this country, that is excluding locomotives ordered for indus-

trial or logging purposes, about 94 per cent were specified

to be equipped with superheaters and approximately 80 per

cent to be equipped with brick arches.

Special valve gears have been specified on 422 locomotives

including 327 Baker, 90 Southern, and 5 Young. Mechanical

stokers have been specified for 615 locomotives, including

133 Street, 337 Duplex, 100 Crawford, 30 Standard and 15

Elvin. The last is a new stoker which has just been put on

the market this vear.

The Freight Car Orders in 1917

The Total of 164,058 Compares With 205,368 in

1916—Domestic Orders Reached New Low Level

THE orders for freight cars in 1917, according to the

annual statistical tabulations of tlie Railway Age,

totaled 164,058, including 79,367 for domestic use;

18,844 for the United States war department for the Ameri-

can forces in France; 180 other cars for the United States

government and 64,667 for export to France, Russia and

other foreign countries. These figures are a considerable

reduction from the totals for 1916 when 205,368 cars were

ordered. The decrease is all to be found in the orders for

domestic use, there having been an increase from 35,314

in 1916 to 64,667 in the foreign orders and the entirely new

factor of orders for our own government. In fact, the

domestic orders for 79,367 in 1917 compare with 170,054

in 1916 and are the lowest since the Railway Age began its

compilations in 1901, with the exception of one year, 1908,

when only 62,669 cars were ordered. The foreign figures,

however, must not be taken at their full face value because

they include 30,500 Russian cars, orders for which have

been held in abeyance.

The passenger cars ordered total 1,167, including 1,124

for domestic uses, this figure also being one of the smallest

since the Railway Age began its compilations in 1901.

Of freight cars ordered in 1917 about 43 per cent were

for foreign delivery either for the United States Government

or for its Allies. Of the orders for 79,367 cars placed by

tlie railways in this countn,' for domestic use about 21,000,

or 27 per cent, were ordered to be built by the railways

themselves. In number this slightlv exceeds those ordered

to be built in company shops last year, but in percentage

of total cars ordered, the ratio is about double that of last

year.

The shop orders were placed during the early part of the

year when the prices and deliveries of the builders were at

their worst. Even with this large number of shop cars and

the shortage of steel there were a much smaller number of

the all-wood construction cars ordered than would be ex-

pected.

Of the nearly 80.000 cars ordered only about 5,000, or

6.2 per cent, were all-wood cars. This is in about the same

proportion as last year and the figures for both years are

of course much larger than the immediate previous years.

.\s steel for the underframes became more available during

the year less all-wood cars were ordered.

Of all the cars ordered there was a proportionate decrease

in box and hopper cars and a proportionate increase in

refrigerator, gondola, flat and tank cars over the preceding

years. The proportion of all-steel, steel underframes and

other kinds of equipment remained practically the same.

The freight car situation during the year has not been

exactly favorable either with the railways or the builders,

the prices having been so high that the railways have not

dared to come into the markets. As a result the builders

have been operating in some cases at as low as 50 or even 25

per cent of capacity and as one manufacturer has put it,

"when there were orders there was a shortage of labor and

material, or when there was material, a shortage of labor."
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The United States Government orders for the forces in

France have helped the situation considerably and it is to

the credit of tlie authorities at Washington that the deliveries

on these cars have been called for with full regard to both

the shipping situation and to the situation in car builders'

establishments.

The Russian orders for cars have not had anything like

the effect on the car market that the Russian locomotives

orders have had. There have not been large car orders

This would assist materially in relieving the car shortage.

They have been handicapped throughout the year by the

scarcity of labor and the delayed receipt of material. Even
now if a large number of cars was ordered for immediate
delivery, it might be necessary for the Government to assist

in the matter of materials. A shortage of material not only

delays the delivery of the cars but disrupts the shop organ-
ization and greath- increases the cost of the cars. In other

words, the conditions must be stabilized if the car produc-

1901 1302 190} ms 1906

The Do
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lestic Freight Car Orders Sho
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'4n Graphically.

placed and there were not sufficient domestic orders to es-

tablish a conflict between deliveries on domestic and on

Russian requirements, as was the case for locomotives, as

mentioned elsewhere in this issue.

While 1917 may not have been exceedingly bright from
the standpoint of freight car orders, the situation as to the

tion is to be sufficient to meet the needs of the country for

new freight cars.

And this still omits from consideration the new develop-

ments at Washington, which, as noted editorially, have been
received on the whole with favor in the supply field.

There were 151,401 freight cars built during the year, of

TABLE A—CLASSIFICATION OF FREIGHT CARS ORDERED DURING 1917

Box
Refrigerator
Hopper, including ore ''Z^?
Gondola
Coal (not otherwise specified)
Stock
Flat
Tank
Caboose
Miscellaneous or not specified

Total 28,679
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shops); Illinois Central, 2,575; Northern Pacific, 2,000;

Pacific Fruit Express, 2,700; Pennsylvania Lines East,

4,.>29; Philadelphia & Reading, 2,230; Southern Pacific

System, 5,443; Union Pacific System, 3,594, and the Union
Tank Line, 2,200. The Western Maryland placed orders

for 1,900 cars.

With all the decrease in car production and orders, the

Tahle I

—

The Freight Car Orders in 1917

Domestic— IncliidinK railroads and private car
lines in the United States and Canada:

From builders 5S,443
From company shops 20.924

Total domestic 79.367

United States Government:
For service overseas 18.844
For use in this country ISO

Total United States Government 19.024

France 21.700
Russia 42,500*
Other foreign 1.467

Total foreign 64,667*

Total of all orders 164,058*

•Inchidins the 30,300 Russian cars, orders for which are held in abeyance.

types of cars built during the year were not devoid of inter-

esting features in their design. There has been produced

an all-steel refrigerator car, and 85-ton capacity car with

five hoppers, a 120-ton capacity coal car, a new type of self-

propelled motor car and notable examples of steel passen-

ger cars.

The all-steel refrigerator car was built by the Pennsyl-

vania and is particularly interesting. The superstructure is

virtually a shell within a shell, the inner lining being self-

Tadle n

—

The Passenger Car Orders in 1917.

Domestic:
From builders 1 ,005
From company shops 119

Total dcmcsti.- 1.124
U. S. Government 6

sustaining and separated from the outside lining by four

continuous layers of insulation extending from side sill to

side sill over the top of the inner steel wall in one continu-

ous piece. The cars are provided with basket bunkers, an

insulated solid bulkhead and the space between the bulk-

heads is divided into three compartments. The Baltimore

& Ohio and the Michigan Central have built refrigerator

cars which are particularly well insulated, the insulation

Table IU— Domestic Orders for Cars Since 1901

Freight Passenger

1901 193,439
1902 195,248
1903 108,936
1904 136,561
1905 341,315
1906 310,3!?
1907 151.711
1908 62,669

Car

2.879
3.459
2,310
2,213
3.289
3,402
1.791

1,319

Freight
Cars.

1909 189.360
1910 141,024
1911 133,117
1912 234,758
1913 146,732
1914 80.264
1915 109,792
1916 170,054

Freight Passenger
Cars. Cars.
79,367 1,167

4.514
3,881
2,623
3,642
3,179
2,002
3.101
2,544

being applied solid instead of with the usual intervening air

spaces. These cars have the basket ice bunker with the

solid bulkhead.

The Virginian 120-ton capacity coal car marks a most
important step in the construction of this type of equipment.

It is. provided with the Lewis articulated six-wheel truck

liaving a wheel base of 9 ft. The car weighs 73,900 lb. and
with 10 per cent overload has a ratio of revenue load to

total load of 76.4 per cent. It represents a design which has
"been given the most careful study, and contains many in-

teresting features. The Pennsylvania 8S-ton capacitv hop-

per car, with five hoppers, has a light weight of 60,000 lb.

and a gross cubical capacity of 3,228 cu. ft. as against 4,422
cu. ft., the maximum cubical capacity of the Virginian car
is also noteworthy.

Among the passenger cars those built for the Delaware &
Hudson and for the Erie represent real progress in the de-
sign of all-steel passenger equipment. The Delaware &
Hudson cars are 72 ft. 8'4 in. long over body end sills,

they weigh 138,700 lb. and have a seating capacity for 90
passengers. The Erie cars are interesting on account of the
ingenious construction of the superstructure. The distribu-

tion of metal is such that a stiff construction has been ob-
tained with a saving in weight. These cars are 70 ft. long
over the body end sills; they weigh 110,900 lb. and have a

Taii.e IV
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The Freight anti Passenger Cars Built in 1917.

Freight cars Passenger cars
Domestic 119,363 1,969
Foreign 32.038 31

Total 151,401 2,000
All-steel 61,115 1,874
Steel frame 29,310
Steel underframe 40.386 93
Steel center sills 8,317
Wood 12,273 33

151,40! 2,000

Comparison with Previoi's Years

Year Freight cars Passenger cars

1899 119,886 1,305
1900 115,631 1,636
1901 136.950 2,055
1902 162,599 1,948
1903 153,195 2,007
1904 60,806 2,144
1905* 165.155 2,551
1 906* 240,503 3,167
1907* 284,188 5,457
1908* 76,555 1.716
1909* 93,570 2,849
1910* 180,945 4,412
1911* 72,161 4,246
1912t 152.429 3,060
19I3t 207,684 3,296
19141 104,541 3,691
1915+ 74,112 1.949
1916t 135,001 1,839

'Includes Canadian output.
tincludes Canadian output and equipment built in railroad shops.

seating capacit}' for 76 people, including 12 seats in a smok-

ing compartment.

The prospects for improvements in design during the

coming year are promising, particularly in freight cars.

With the heavy demand for freight equipment new cars will

be built and every means will be taken to get them promptly.

With private and corporate interests being held subordinate

to the nation's needs, the "standard car"' will receive more
serious consideration. A committee of the American Rail-

way Association has been working on this problem for some
time. Sample cars have been built and much study has been

given the question. The committee has been unable as yet

to come to an agreement. It is extremely desirable that

the matter be settled as promptly as possible so that the

designs can be used for the large amount of new equipment

which must be constructed in record time during the current

vear.

Electric Soldering Irox.—.\ new type of solder-

ing iron consists essentially of two high-resistance heating

points, or electrodes, that become incandescent when the cur-

rent passes through them. As the circuit is closed as soon

as the points come into contact with the metal to be heated,

the iron is said to become heated to the required degree the

moment it touches the work. Besides, the heat is generated

at the point of contact and at the spot where the heat is

needed when soldering, brazing, or annealing. The iron

operates at from six to sixteen volts and the points are made
to carry current according to ratings of ISO, 250, and 500
watts.

—

Machinery.



LOCOiMOTIVE FEEDWATER HEATING

There are probably but few roads in this countr}' that

have not experimented to a greater or lesser degree with

some form of locomotive feedwaler heater in an endeavor

to reclaim some of the vast amount of heat that is liberated

from a locomotive. One of the most tried methods is that

of condensing the exhaust steam from the air compressor

have been made with various types of smokebox or waste
gas heaters, but none have yet been developed to any great

degree of success. One great disadvantage of the smokebox
or waste gas feedwater heater is the large amount of heating

surface required to raise the temperature of the feedwater any
appreciable amount. This complicates the front end design

and materially increases maintenance problems.

Of the waste heat passing out of the stack, that contained

Application of Feedwater Heater and Steam Pump to a Locomotive

in a coil in the tank. This has been successful only as the

engine crew has been able to keep the temperature of the

tank water below the point at which it can be lifted l)y the

suction of the injector. Obviously greater difticulty is e.\-

perienced with this methtxl of feedwater heating in the warm
weather and the economies gained are mucl) less than in

the cold weather. When the water becomes too hot to be

lifted by the injector, the difficulties are readily appreciated.

Other methods that have been tried consist of utilizing

and conserving the hot gases in the smokeljox. ICxpcriments

in the steam exhausted from the cylinders is three times

that contained in the exhaust gases. I*"urthermore, much
more heat per unit of volume is contained in the exhaust

.steam than in the exhaust gases, whicli niai<cs the exhaust

steam the more desirable, as a smaller amount of heating

surface will be required for the same temperature rise in

the feedwater than were the exhaust gases used.

The system developed by the I>ocomotive Feed Water

Heater Company, New York, uses the exhaust steam method

of heating the water, t!ic steam being taken directly from

63
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the steam chest or the exhaust passage in the cylinder sad-

dle, as shov\Ti in the illustrations. The amount of exhaust

steam taken is not sufficient to interfere materially with the

drafting of the locomotive, but a sufficient amount is taken

to raise the feedwater temperature from 150 to 180 deg.

The heater is located somewhere near the cylinders in order

to reduce the length of passages between the cylinders and
the heater. In the particular case illustrated, it is located

of the pump is regulated by a valve at that point. The
e.xhaust steam from the pump passes into the heater to give
up its waste heat to the feed water. The exhaust steam
condensed in the heater passes through an opening in the

bottom of the heater to a drain pipe that carries it to a
point near the ash pan where it is drained to the track.

The [lump was modeled after a Westingliouse compressor.

The steam end is that u.sed on a standard 9J/2-in. com-

Pump Throttle Valve Handle .

General Arrangement of An Exhaust Steam System of Feedwater Heating

directly in front of the cylinders. Pipes extend from each

steam chest to the inlet connections of the heater. With this

system the injector is replaced by an entirely new water

pump which was developed for this particular work by the

Westingliouse Air Brake Company. It may be located on
either side of the locomotive, being applied in a manner
similar to the application of an air compressor.

The diagrammatic view of the arrangement of the feedwater

heating equipment applied to a locomotive well illustrates

the system. The pump draws the water from the tank

pressor. The water cylinder is 6^2 in. in diameter and is

double acting. When running at 80 strokes a minute the

pump will deliver 6,500 gals, per hour. There are ten

valves, five suction and five discharge, located in the cham-
bers on each side of the pump. Each set of five valves is

included in a valve deck which may be easily removed.

Tests made with this pump have shown that 50 lb. of water

and over are pumped per pound of steam used for operating

the pump.
A sectional view of the heater is show-n among the illus-

.Exhausf Steam Supply Pipe

Refurn Header-'' I

{ iX--Expansion Joint Rings
|;,|||||

:,

«°'^y'
jnlefTubeSheeH

Return Tube Stieef'' \
^ypansion Joint fc>Jl '-Drain Pocket

TootandHeaderSupportffrontand Back)

Section Through the Locomotive Feedwater Heater

InletHeader Casing

through a 3j4-in. suction pipe and delivers it to the heater

through a 2-in. pipe. From the heater the water passes

through a 2-in. pipe with a check valve to the boiler check.

A ^-in. connection is made in the pump discharge pipe for

the squirt hose, thus providing cold water for that purpose.

The pump takes steam from the cab turret and the speed

trations. .\s indicated by the notations, the exhaust steam

from the steam chests is admitted at the top, allowed to cir-

culate around the tubes which contain the feed water, and
passes out through the drain at the bottom. The water

from the pump passes through the heater four times be-

fore it is delivered to the boiler. This is accomplished by
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means of walls in the headers at the ends of the heater. The
header at the right has three chambers formed by a wall
extending horizontally across the header at the center and a
vertical wall extending up from this wall. The header at
the left has one vertical wall dividing it into two parts.
The w^ater enters the header at the right in the upper right
hand chamber. It passes through the tubes in quadrant A
to the header at the left. From there it returns through the

tubes marked B, then back through the tubes marked C
to the header at the left, thence through tubes D to the water
outlet. By tlius passing the water through the heater four
times an equivalent length of pipe of 16 ft. is obtained
from which die water will absorb heat.

One of the most important features of this heater are the

agitators contained in each of the tubes in the heater.

These are shown in the top row of tubes in the heater

illustrated. They consist of a thin brass corrugated and
spiraled strip of metal and their function is to so agitate

the water as it passes through the tubes that every particle

of it will come in contact with the hot tubes and absorb all

the heat possible from tlie exhaust steam on the outside of

the tubes. This agitation also serves to keep the tubes dean
and free from scale. The higher the velocity of the cold

water passing through the tubes the more violent the agita-

tion and the greater the amount of heat absorbed by the

water.

Two types of heater bodies are being used, one cast iron

and the other steel plate. When a cast iron body is used

the difference in expansion of brass and iron is taken up in

a copper expansion joint forming one end of the body.

WTien steel plate is used the difference is taken up by a

flexible form of joint formed at eitlier end of the body

where it connects to the tube sheet.

DRILL GRINDERS
The importance of the correct grinding of "drills cannot

well be overestimated, especially at the present time when
the price of drills is so high, and it is a patriotic duty to

economize in the use of everything made of steel. A large

^^
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ini; iliplli (i.ifjL- i.s i)r()viili'(l, arranged to throw the speed out.

A safety feed throw-out is also arranged at the end of the

spindle travel.

The speed bo.\ is fully enclosed and the gear runs in

heavy oil. A tool tray is mounted on top of the bo.\. A
speed plate is furnished giving the operator all spindle

speeds at the various positions of the lever. The lever at

the bottom of the stump, standing in a vertical position, con-

trols the friction clutches on the pulley shaft in the speed

bo.\. This lever, which is convenient for the operator, in

neutral position stojis every gear on the machine and in con-

nection with the double back lever on the head, the operator

can secure si.x spindle speeds instantly. With the speed box

18 spindle speeds are available and on the cone pulley drive

there are 15 spindle speeds. The douljle back gear is

mounted on the hack of the head and is fully enclosed.

All gears are of steel except the spindle gear, which is

semi-steel. The back gear clutches and clash gears are made

of nickel steel heat treated and hardened. The tapping at-

tachment miter gears arc enclosed in an oil-tight case and

run in oil. The frictions are of the expanding ring type

capable of pulling the maximum capacity of the drill and

controlled from the front of the machine. The friction rings

are adjustable. The bearings throughout the head are of

bronze with felt wipers and a recess around the bearing to

act as an oil reservoir.

The machine is regularly furnished with a tight and loose

pulley for belt drive, but can also be arranged for drive by

cone pulleys and a constant speed motor in connection with

a speed box, or for variable speed motor drive.

AIR DRILL FOR LIGHT WORK
The Ingersoll-Rand Company, New York, has recently

developed a new light weight high power pneumatic non-

reversible drill, especially adapted to drilling holes up to

9/16 in. in diameter and reaming holes up to 5/16 in. in

diameter. This new drill has been designated as No. 5

"Little David." It weighs 15 lb. and has a free spindle

speed of 1,000 r.p.m. With a drill chuck its over-all length

The four-piston motor is simple in construction and the

accessibility of the reciprocating parts is of particular ad-

vantage. The removal of five ca]j .screws permits the crank,

shaft as.sembly to be withdrawn in its entirety. The valve

is of the rotary ty[)e and is gear driven. Roller bearings are

used on the connecting rods and ball bearings on the crank-

shaft. This drill can be furnished with either a breast plate

spade handle or a telescoping feed screw. In the latter case

the length of feed measures 214 in.

"Little Giant" Air Drill for Light Work

is 14^8 in. and the distance from the side of the drill to

center of spindle is but 1>4 in., which facilitates its opera-

tion in unhandy places. The spindle is threaded to accom-

modate either a No. 1 ALT. socket or drill chuck and these

may be readily interchanged as desired.

A NEW MILLING MACHINE VISE

^Milling machine vises can be used m many cases instead

or jigs or fixtures and become an efficient addition to the

machines, especially when used in pairs. In this way one

vise can be loaded or unloaded while the cutters are still

working on a job in the other vise. The Cleveland Milling

Machine Company, Cleveland, Ohio, has made interchange-

aiile vises, one of which is shown in the illustration, with

the tongue slot an exact distance from the face of the solid

jaw.

The steel jaws of the vise are as low as is consistent with

Vise for Milling Machine

Strength and may be replaced by special jaws for increasing

the range or holding work of irregular shape. Tongue slots

are at right angles to each other, so the vise can be held

parallel, or at right angles to the spindle, and the screw

diameter is made as large as the height of the jaws will

allow.

The solid jaw of this vise is made with a special arrange-

ment of cores to prevent it from breaking diagonally from

the corner of the solid jaw to the base, due to unequal con-

traction of the iron in cooling.

DAVIS EXPANSION BORING TOOL
The important part played by boring machines in present

railroad shop practice is well known and has resulted in a

big demand for boring tools, which are suited to many differ-

ent kinds of work. The production of turret lathes, boring

mills and drill presses will be increased by the use of ex-

^^^^^W^^^HBi^B^

style E Expansion Tool for Turret Lathes

pansion boring tools which are accurate and will stand up
under the work. The Davis Boring Tool Company, St.

Louis, Mo., has devoted 13 years to the manufacture of this

type of tool. The one shown in the illustration is made for

turret lathes. The important feature of this tool is the mi-

crometer adjustment for controlling the cutter e.xpansion.

This device permits the accurate maintenance of any size

within range of expansion, and by compensating for wear,

fast feeds and speeds may be used. The pilot is hardened

and ground and has oil grooves.
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Following the severe winter weather of last month, tlie

Pennsylvania Railroad sent from its shops at Altoona, to

different division points on the road, about oOO men, to repair

locomotives.

Thirty locomotives built at the Baldwin Locomotive Works,
Philadelphia, for military railroads in France have been

ordered by the Government to be put in use on the Philadel-

phia & Reading, the Pennsylvania, the Baltimore & Ohio,

and the Lehigh \'alley.

The Atchison, Topeka & Santa Fe, which recently an-

nounced that it had granted a 10 per cent bonus for the six

months' period just ended to unorganized employees, will

pay the bonus in regular monthly installments in the coming
year with the regular salaries of the men.

The Chicago, Burlington & Quincy has granted an in-

crease in pay to employees in its car department, effective

since December 1. Those paid on a straight hourly basis

were granted an advance of 2 cents an hour and men on
piece work were given a 5 per cent increase.

The War Department announces that volunteers are now
being accepted for a provisional reinforcement railway regi-

ment, for the National army, which is being organized at

Camp Grant, Rockford, 111. Men are wanted who have
qualifications in railway construction, operation and main-
tenance; shop work and transportation. Applications are

received at all of the principal recruiting stations.

The car repair shed of the Baltimore & Ohio at Storrs

Station, Cincinnati, Ohio, was destroyed by fire on Novem-
ber 27, together with 21 freight cars, eight of them loaded.

The structure was of frame construction, 48 ft. by 445 ft.,

open on the sides and with three tracks running the length

of the shed. The fire was discovered in the vicinity of the

lockers where the men kept their tools and working clothes.

Estimated loss on structure, cars, tools and supplies, $37,000.

The Pennsylvania Railroad has completed arrangements

for placing on sale the new war savings stamps and thrift

stamps at ticket offices and in its shops, freight stations and
in the various departments on the Lines East and West of

Pitt.sburgh. Ever}' ticket agent on the entire sy.stcm, e.xcept

those in the immediate vicinity of a post office, will have the

stamps for sale. As in the case of the campaign for the two
Liberty Loans, special efforts will be made to encourage in-

vestment in the savings and thrift stamps on the jiart of

employees. It having been found impracticable to place the

stamps on sale directly in the pay cars, arrangements will be
made wherever possible to have them on sale near the pay
cars when employees are being paid.

The President has approved the recommendation of the

War Industries Board that the maximum prices heretofore

fixed by the President upon ore, coke, pig iron, steel and
steel products, subject to revision on January 1, 1918, be
continued in effect until March 31, 1918. New contracts

calling for delivery on or after April 1, 1918, must be subject

to revision by any authorized United States Government
agency, so that deliveries after that date shall not exceed the

maximum price then in force, although ordered or contracted

for in the meantime.

The western lines, at the request of the Railroads' War
Board, agreed to furnish 102 locomotives to the eastern roads.

On December 21, 39 had been delivered at Chicago and
seven at St. Louis, while 26 were en route at that time and
30 had not 3et started for their destination. It was ex-

pected that all the engines would be delivered by December
25, except a few which were being transformed from coal to

oil burners. The following pro rata plan for providing the

locomotives was decided upon at a meeting in Chicago:

Atchison, Topeka & Santa Fe, nine; Northwestern, seven;

Burlington, seven; Great Western, one; Chicago, Milwaukee
& St. Paul, eight: Rock Island, six; Ciiicago, St. Paul,

Minneapolis & Omaha, two; Duluth & Iron Range, ten;

Duluth, Missabe & Northern, twelve; Great Northern, five;

Illinois Central, six; Kansas City Southern, one; Minneap-
olis & St. I-ouis, one; Minneapolis, St. Paul & Sault Ste.

Marie, two; Missouri, Kansas & Texas, two; Missouri
Pacific, four; Northern Pacific, five; St. Louis-San Francisco,

three; Cotton Belt, one; Southern Pacific, six; Union Pacific,

four.

Tank Car Tests and Safety Appliances

The executive committee of the Master Car Builders' As-
sociation has issued a circular regarding the hydrostatic

tests of tanks of tank cars, stating: "That part of section

23 of the standard specifications for tank cars, clas.ses I, II,

III and IV, which requires that the tanks be retested hy-

draulically at stated intervals, is hereby suspended as to

tanks for which such tests shall become due prior to January
1, 1920, except when the cars arc shopped for repairs. The

67



RAILWAY MECHAXICAL EXGIXEER Vol. 92, No. 1

requirements of section 23 of each of the specifications named,

tliat new tanks shall be tested before being put into service,

and that tanks damaged to the e.\tent of requiring patching

or renewal of one or more sheets, or extensive riveting or

recalking of seams, shall be retested before being returned

to service, are not suspended."

A circular was also issued regarding safety appliances,

stating: "The date effective of rule 3, paragraph (m) of

the rules of interchange, regarding the interchange of cars

not equipped with United States safety appliances or United

States safety appliances, standard, is hereby extended from

January 1, 1918, to March 1, 1918.

Headlight Order Modified

In view of the pressure upon the railroads for cars and

engines to move war materials, the Interstate Commerce
Commission has postponed the effective date of its order

requiring locomotives to be equipped with high power head-

lights from January 1 to July 1 as to all new locomotives

placed in service. For locomotives in service prior to that

date the changes required are to be made the tirst time locomo-

tives are shopped for general or heavy repairs after July 1,

1918, and all locomotives must be so equipped before July

1, 1920.

Grand Trunk Safety Bulletin

The safety engineer of the Grand Trunk, in his December

bulletin (No. 15), illustrates one of his chief points by a

picture of a barrel tipping over the brink of Niagara Falls.

In this connection he says:

"Would you go over Niagara Falls in a barrel? I should

say not. That's a funny question to put into a safety bulle-

tin. \\'hat are you driving at anyway? Just this: Scores

of you men every day are taking chances that are just as

unnecessary, just as foolish and just about as risky as going

over Niagara Falls in a barrel, and if you could read the

reports in my office showing how Grand Trunk men get

injured and killed, you would agree with me."

The safety engineer finds that three causes alone are

responsible for more deaths to Grand Trunk men than all

other causes combined: (1) Run over by cars or engines; (2)

Falling from cars or engines; (3) Train or yard men work-

ing on cars which are moved by another engine working on

the same track.

Railway Regiments' Tabacco Fund

Interest in the Railway Regiments' Tobacco Fund has ex-

tended to several associations during the past month, the

Railway Business Association announcing that it will donate

$1,000 to the fund from the proceeds of its annual dinner.

On the motion of Daniel A. Brady, the New York Railroad

Club voted to give $250 to the fund, $250 to the Y. M. C. A.,

$250 to the Red Cross and $250 to the Knights of Columbus.

The Machinery Club of New York City at a recent board

meeting approved a resolution that appropriated one-third

of the profits of the cigar department for the month of

December for soldiers' smokes, one-half of this amount to be
sent to the New York Sun Tobacco Fund and the other half
to the Railway Regiments' Tobacco Fund. A contribution
of $17 was also received from the Signal Appliance Asso-
ciation.

Since the last report in the December number of the
Railway Mechanical Engineer, contributions have been re-

ceived from the following supply companies:

American Car & Foundry Company, New York
(conlribmion) $50

Robert II. Blackall, PiltsburRh, Pa 10 a month for 12 months
J. Alexander Drown, \ew York 10 a month
Bridgeport Machine Tool Co., Rochester, N. Y... 10 a month for 12 months
Corning Glass Works, Corning, N. Y. (contribu-

tion) 120
Damascus Hrake Beam Company, Cleveland, Ohio

(contribution ) 25
Dayton Malleable Iron Company, Dayton, Ohio.. 10 a month
Marion Malleable Iron Works, Marion, Ind 10 a month
Railroad Water & Coal Handling Company,

Chicago 5 a month for 12 months
Rodger Ballast Car Company. Chicago 10 a month
Standard Safety Nnt Corporation, New York... 25 to cover six months

It is expected that the second shipment of tobacco will go
forward about Januarj' 15.

MEETINGS AND CONVENTIONS
No June Mechanical Conventions.—At the meeting of the

executive committees of the Master Car Builders and the

American Railway Master Mechanics' Associations in New
York December 20, it was decided in view of the present

state of affairs to hold no convention in June, 1918. If

conditions warrant, however, a business meeting may be held

in Chicago sometime during the year.

TIte folloTving list gives names of secretaries, dates of next or regular
jneetings and places of meeting of mechanical associations

:

Air Br.^ke Associatiok.—F. M. Nellis, Room 3014, 165 Broadway, New
York City.

American Railway Master Tinners', Coppersmiths' and Pipefitters'
Association.—0. E. Schlink, 485 W. Fifth St., Peru, Ind. Conven-
tion postponed.

American Railway Master Mechanics' Association.—J. W. Taylor, Kar-
pen Bldg., Chicago. Convention postponed.

American Railway Tool Foremen's Association.—R. D. Fletcher, Belt
Rail\\ay, Chicago. Convention postponed.

American Society for Testing Materials.—Prof. E. Marburg, University
of Pennsylvania, Philadelphia, Pa.

American Society of Mechanical Engineers.—Calvin W. Rice, 29 W.
Thirty-ninth St., New York.

Association of Railway Electrical Engineers.—Joseph A. Andreucetti,
C. & N. W., Room 411, C. & N. W. Station, (Chicago.

Car Foremen's Association of Chicago.—-Aaron Kline, 841 Lawlor Ave.,
Chicago. Second Monday in month, e-xcept June, July and August,
Hotel Morrison. Chicago.

Chief Interchange Car Inspectors' and Car Foremen's Association.—
W. R. McMunn, New York Central, Albany, N. Y. Convention
postponed.

International Railroad Master Blacksmiths' Association.—.-\. L. Wood-
worth, C. H. & D., Lima. Ohio. Convention postponed.

International Railway Fuel Association.—J. G. Crawford, 547 W. Jack-
son Blvd.. Chicago.

International Railway General Foremen's Association.—William Hall,
1126 W. Broadway. Winona, Minn. Convention postponed.

Master Boilermakers' Association.—Harry D. Vought, 95 Liberty St.,

New York. Convention postponed.
Master Car Builders' Association,—J. W. Taylor, Karpen Bldg., Chicago.

Convention postponed.
Master Car and Locomotive Painters' Association of U. S. and Canada.—-A. P. Dane, B. & M., Reading, Mass. Convention postponed.
Niagara Frontier Car Men's .Association.—E. N. Frankenberger, 623 Bris-

bane Bide.. Buffalo, N. Y. Meetings, third Wednesday in month.
New York Telephone B!dg., Buffalo, N. Y.

Railway Storekeepers' Association.—J. P. Murphy, Box C, Collinwood,
Ohio. Convention postponed.

Traveling Engineers' -Association.—W. O. Thompson. N. Y. C. R. R.,

Cleveland. Ohio. Next meeting. September 10, 1918, Chicago.

RAILROAD CLUB MEETINGS

Club
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R. C. Beaver has been appointed assistant mechanical

enstineer of the Bessemer &: Lake Erie, with office at Green-

ville, Pa.

John Benzies, road foreman of ccjuipment of the Chi-

cago, Rock Island & Pacific, at Trenton, Mo., has been

appointed supervisor of fuel economy of the Chicago Termi-

nal, Illinois, and Missouri divisions, with headquarters at

Rock Island, 111.

^^". H. BooTEi, road foreman of equipment of the Chicago,

Rock Island & Pacific, at El Dorado, Ark., has been ap-

pointed supervisor of fuel of the Louisiana, Arkansas and

Indian Territory' divisions, with headquarters at Little Rock,

Ark.

H. Clewer, master mechanic of the Chicago, Rock Island

&: Pacific at Trenton, Mo., has liecn appointed superintend-

ent of fuel economy, with headquarters at Chicago. His

duties in this position include the supervision of the use of

fuel, locomotive supplies, lubricating materials and general

features in connection with the efficiency of locomotive

operation.

F. Connolly, road foreman of ec[uipment of the Chicago,

Rock Island &: Pacific at Herington, Kan., has been ap-

pointed supers-isor of fuel economy of the St. Louis, the

Kansas City Terminal, the Kansas and the El Paso divi-

sions, with headquarters at Herington, Kan.

y. L. Curry, road foreman of equipment of the Chicago,

Rock Island & Pacific, at El Reno, Okla., has been ap-

pointed supervisor of fuel economy on the Oklahoma and

Pan Handle divisions of the Chicago, Rock Island & Pacific,

and also of the Southern and Amarillo divisions of the Chi-

cago, Rock Island & Gulf, with headquarters at El Reno,

Okla.

f. H. Edw.ards, electrical foreman of the Chicago, Rock

Island & Pacific, has been appointed supervisor of stationary

plants, with headquarters at Chicago, with supervision over

stationary plants and pumping stations.

J. R. Jackson, assistant engineer of tests of the Atchison,

Topeka & Santa Fe, Chicago, has received a commission as

captain in the ordnance department of the United States

.\rmy.

C. F. LuuiNGTON, superintendent of the fuel dei)artment

of the Missouri, Kansas & Texas, has been appointed fuel

supervisor of the Chicago, Milwaukee & St. Paul, with office

in Chicago.

F. Meredith, road foreman of equipment of the Chicago,

Rock Island & Pacific, at Silvis, 111., has been appointed

supervisor of fuel economy of the Iowa, Nebraska and Colo-

rado divisions, with headfjuarters at Fairbury, Neb.

Edward S. Pearce, whose appointment as mechanical

engineer of the Cleveland, Cincinnati, Chicago & St. Louis,

with office at Beech Grove, Ind., was announced in the

December Railway Mechanical Engineer, graduated from

the mechanical engineering course at Purdue University

and was first employed in the maintenance of way and me-

chanical departments of the Norfolk & Western. From

June, 191.3, to January, 1914, he was employed in the

machiner)' department of Joseph T. Ryerson & Sons, Chi-

cago. On the latter date he entered the .service of 'the New
York Central Lines West as a special engineer in the office

of the chief mechanical engineer at Chicago, where he re-

mained until June, 1914, \vln.-n he was transferred in the

same capacity to the office of the superintendent of motive

power of the Cleveland, Cincinnati, Chicago & St. Louis.

In April, 1916, he was promoted to assistant mechanical
engineer and in January, 1917, he was again promoted to

special engineer in the office of the general superintendent

of the tran.sportation department, which position he held

until December 1, when his appointment as mechanical engi-

neer became effective.

C. C. Richardson has l)een appointed assistant to the

superintendent of motive power of the Bessemer & Lake Erie,

having supervision of the office, accounting and .stores depart-

ments. His office is at Greenville, Pa.

H. R. Warnock, superintendent of motive power of the

\\'estem Maryland at Hagerstown, Md., has been appointed

general superintendent of motive power of the Chicago, Mil-

waukee & St. Paul,

with headcjuarters at

Chicago, succeeding

A. E. Manchester, de-

ceased. Mr. W^amock
was bom at Newcastle,

Pa., on July 16, 1870.

He began railway work
as a freight brakeman
with the Pennsylvania
Lines West of Pitts-

ijurgh in June, 1889,

and later in the same
year went to the Pitts-

burgh & Lake Erie as

a brakeman. In Sep-
tember, 1891, he was
promoted to locomo-

tive fireman and later

was locomotive engi-

neer, whicli position he
held until May, 1900. From that date until July, 1904, he
served consecutively as engine de.spatcher, roundhouse fore-

man, and general foreman, resigning on the latter date to

become master mechanic of the West Side Belt, Pittsburgh,

Pa., where he remained until October, 190S, when he became
master mechanic of the Monongahela Railroad. He re-

mained in this position until September, 1913, when he was
appointed superintendent of motive power of the Western
Mar}'land, which position he held until his appointment as

noted above, which became effective on December IS.

W. E. Ricketson, mechanical engineer of the Cleveland,

Cincinnati, Chicago & St. Louis, with headquarters at Beech

Grove, Ind., has been appointed chief of the equipment divi-

sions, valuation department of the New York Central Lines,

with headquarters at New York, taking the place made
vacant by the death of Mr. Budianan last Februar)-. Mr.
Ricketson was graduated from Cornell University in 1907,

with degree of M. E. and began railway work in 190,i with

the Delaware & Hudson Company, for which company he

worked during his summer vacations while attending col-

lege. From 1907 to 1910 he was special apjirenticc with

the Lake Shore & Michigan Southern, and the following two
years successively was roundhouse foreman of the Lake Erie,

Alliance & Wheeling at Alliance, Ohio, and the Lake Shore

& Michigan Southern at Ashtabula. He was then general

foreman of the latter road at Youngstown, Ohio, until Sep-

tember, 191.3, wlien he was appointed assistant mechanical

engineer of the Cleveland, Cincinnati, Chicago & St. Louis.

On March 1, 1914, he was promoted to mechanical engineer,

wliich position he held until his recent appointment as chief

of the equipment division, valuation department, of tlie New
York Central Line?, as above noted.

R. Warnock
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I'. Smith, as.sistant engineer of fuel economy of the Chi-

cago, Rock Island & Pacific, has been appointed supervisor

of fuel economy on the Cedar Rapids, Minnesota, Dakota

and Des Moines divisions, with headquarters at Cedar

Rapids, Iowa.

C. L. TuTTLE has been appointed mechanical engineer of

the Bessemer & Lake Erie, with headquarters at Green-

ville, Ta.

H. D. Webster, mechanical engineer of the Bessemer &
Lake Erie, has been appointed engineer of motive power,

witji headquarters at Greenville, Pa. The organization of

the maintenance of equipment department of the Bessemer

& Lake Erie was subdivided on January 1, the locomotive

department being under the direct supervision of Mr.

\\'ebster,

G. F. Weeseckel, master mechanic of the Western Mary-

land, with office at Hagerstown, Md., has been appointed

superintendent of motive power, with headquarters at

Hagerstown, succeeding H. R. Warnock, resigned to go to

another company.

V. W. Wilson, engineer of fuel economy of the Chicago,

Rock Island & Pacific, has been appointed chief fuel in-

spector, reporting to the fuel agent.

MASTER MECHANICS AND ROAD FOREMEN OF
ENGINES

THOiiAS Allison has been appointed road foreman of en-

gines on the Pasco division, of the Northern Pacific, with

headquarters at Pasco, Wash., succeeding C. A. \\'irth, pro-

moted.

J. K. Booth, general foreman of the Bessemer & Lake

Erie, with office at Greenville, Pa., has been appointed mas-

ter mechanic, with supers'ision over the locomotive depart-

ment shops at Greenville.

Albert J. Davts, assistant to the master mechanic of the

Erie at Hornell, N. Y., has been appointed master mechanic

of the Allegheny and Bradford divisions, with headquarters

at Hornell.

L. E. Dix, master mechanic of the Trans-^Mississippi ter-

minal, a subsidiary of the Texas & Pacific, has had his juris-

diction extended over the Lousiana division of the Texas &
Pacific, from New Orleans, La., to Boyce, with headquarters

:.t Gouldboro, La. J. A. Delaney, whose transfer to Big

Springs, Tex., was mentioned in these columns last month,

was master mechanic of this division.

^^.
J. Eddy, superintendent of fuel economy of the Chi-

cago, Rock Island & Pacific, with headquarters at Chicago,

has been appointed master mechanic at El Dorado, Ark.

H.AERY J. Freund has been appointed traveling fireman

of the Central Railroad of New Jersey.

Timothy F. Gorm.^n, formerly general foreman of the

Erie at Brier Hill, Youngstown, Ohio, has been appointed

master mechanic of the ^leadville division, with office at

Meadville, Pa.

W. D. Hitchcock has been appointed master mechanic of

the Albuquerque division of the .Atchison. Topeka & Santa

Fe, with headquarters at ^\in^low, .\riz., succeeding M.
Weber, transferred.

T. S. ^Motherwell, master mechanic of the Louisiana &
North West, with office at Horner, La., has been appointed

master mechanic of the Oklahoma. New ^Mexico & Pacific,

with office at Ardmore, Okla.

R. H. Nicholas, general foreman of the Central of New
Jersey at Communipaw (N. J.) engine terminal, has been

appointed assistant master mechanic.

Charles T. Sugars has been appointed master mechanic

of the Louisiana & North West, with office at Homer, La.,

succeeding J. S. Motherwell, resigned.

John R. Tunison has been appointed traveling fireman

of the Central Railroad of New Jersey.

J. H. Weston has been appointed road foreman of en-

gines on the Minnesota division of the Northern Pacific,

with headquarters at Staples, Minn., succeeding M. S. Mont-
gomery, resigned.

SHOP AND ENGINEHOUSE
Thomas J. Cole, master mechanic of the Erie at Mead-

ville, Pa., has been appointed shop superintendent at Mead-
ville.

J. S. H.ardwick, boiler foreman of the Gulf, Colorado &
Santa Fe at Galveston, Tex., resigned that position to be-

come a boilennaker at the United States navy yard at Nor-
folk, \a., and was promoted soon after to chief planner of

the boiler construction progress department.

W. E. Hardy, foreman of the Central Railroad of New
Jersey, at East Twenty-second street, Bayonne, N. J., has

been promoted to general foreman of the engine terminal at

Communipaw, N. J., succeeding R. H. Nicholas.

Lee R. L.4IZURE, master mechanic of the Erie at Hornell,

N. Y., has been appointed shop superintendent at Hornell.

CAR DEPARTMENT

J. B. Conerly has been appointed master car builder of

the Missouri, Kansas & Texas with office at Denison, Tex.

R. D. Wilson has been appointed assistant chief car in-

spector of the Central Railroad of New Jersey, with office at

Jersey City, N. J.

P.A.UL S. Winter has been appointed general car foreman
of the Bessemer & Lake Erie, with supervision over the car

department shops at Greenville, Pa. Mr. Winter was born

on April IS, 1884, at Denver, Colo. He attended a manual
training school in Denver and secured his first railroad posi-

tion on June 6, 1901, with the Denver & Rio Grande. He
entered the service of the Bessemer & Lake Erie in June,

190.3, as a machinist, was transferred to the drafting room
in Februan-, 1908. and to the car department in July, 1913.

PURCHASING AND STOREKEEPING

F. W. Taylor has been appointed purchasing agent of

the Southern Pacific, with headquarters at San Francisco,

Cal., to succeed I. O. Rhoades, retired. ]Mr. Taylor was
bom at Campo Bello, New Brunswick, on August 5, 1867.

He entered the service of the L'nion Pacific in December,
1885, as clerk in the store department at Laramie, Wyo.,

where he remained until July, 1889, when he was transferred

in the same capacity to Pocatello, Idaho, with the division

storekeeper of the Union Pacific, the Oregon Short Line and
the Southern Pacific lines east of Sparks, Nev., remaining

until January, 1911, when he was appointed generaj pur-

chasing agent of the Pacific Electric, the Peninsula, Stock-

holm Electric, the Fresno Traction and the ^'isalia Electric

at Los Angeles, Cal., which position he held until the time

of his appointment noted above.

OBITUARY

Thojias a. Ayres, assistant purchasing agent of the

Erie with office at New York, died on December 9, at his

home in Ridgewood, N. J., at the age of 38.

John H. Orchard, foreman car repairs of the Delaware

& Hudson at Carbondale, Pa., died on December 5, 1917.

He was 62 years old. and from early boyhood was connected

with the car repair shops of the Delaware &: Hudson.
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H. G. Doran \' Lo.. Chicago, ha? been appointed agent for

the Rivet Cutting Gun Company, Cincinnati, Ohio.

J. H. Sharp has been appointed western representative of

the Glazier Manufacturing Company, with headquarters at

the McCormick building, Chicago.

A. A. Strom, vice-president of the Pettibone-!Mulliken Com-
pany and president of the U. S. Ball Bearing Company, died

in New York on November 29. ^Ir. Strom was born in

Sweden in 1855. He
came to this coimtry at

the age of 14 and
worked in the foun-

dries of X. S. Bouton
&: Co. at Chicago. He
started a small forge

shop in Chicago in

1880 with P. A.

Godey, at first work-
ing at the forge him-
self. The business in-

creased rapidly and in

1885 it was incorpo-

rated under the name
of Strom !Manufactur-

ing Compan}-. This
business was later in-

corporated with Petti-
'"'• «• '^'°'" bone-:Mulliken C o m-

pany, with which Mr.
Strom had been associated ever since. At his death he was
i director and vice-president of that corporation and also

president of the U. S. Ball Bearing ^Manufacturing Company.

F. S. Wilco.xen, who for the past nine years has been me-
rhanical representative for the Pilliod Company, Xew York,

las resigned and has accepted a position with the Perolin

Railway Service Com-
pany as special repre-

sentative. !Mr. \Vil-

coxen commenced his

mechanical career with

the Pennsylvania Com-
pany at Wellsville,

Ohio. He has served

as locomotive fireman

and engineer on the

C. C. and S. Ry. (now

a part of the W'lieeling

& Lake Erie), also as

1 o c o m otive engineer

and roundhouse fore-

man on the Alabama
Great Southern Rail-

way at Birmingham,

Ala., and with the To-

ledo, St. Louis & West-

ern Railway as loco-

notive engineer, road foreman of engines, general foreman

nd division master mechanic. He assumes his duties as

pecial representative of the Perolin Railway Service Com-
)any on January 15.

L. S. Love has resigned as sales manager of the Sherritt &
itoer Company, Philadelphia, to become general manager of

he Machine Tool Engineering Company, Singer building,

Cew York.

F. b. Wiicoxer

The Greaves-Klusman Tool Company, Cincinnati, Ohio,
has purchased the building formerly occupied by the Cham-
pion Tool Works and will use it as an erecting plant in addi-
tion to its present works.

F. H. Bird, traveling engineer of the .\merican Steel Foun-
dries, Chicago, has received a commission as first lieutenant
in the ordnance department of the United States army, and
is now stationed at Dayton, Ohio.

Peter Leidenger, western sales manager of the Dayton
Manufacturing Company, Danon, Ohio, died suddenly of
pneumonia at the Buckingham Hotel, St. Louis, Mo., on
December 28. Mr. Leidenger was bom at Ironton, Ohio,
in 1862, and had been with the Darton Manufacturing Com-
pany for the past 30 years.

New Glidden Company Formed

One of the most important transactions in the annals of

the paint and varnish trade of this country has just been
concluded by the outright purchase of the Glidden Varnish

Company, of CI e v e-

land, Ohio, and its

subsidiary, the Glid-

den \'amish Company,
Ltd., of Toronto, Can-
ada, by a newly

^ formed corporation

headed by Adrian D.
Jo}ce, who was until

recently director and
general manager of

sales and distribution

of the Sherwin-Wil-
liams Company. The
new company will be
known as the Glidden
Company, and is cap-
italized at $2,500,000,
fullv paid in.

'' °- •'°>'"
Associated with Mr.

Joyce are O. A. Hasse,
formerly manager of paint and varnish sales for the Sher-
win-Williams Company, and R. H. Horsburgh, controller
of the same company. They will assume the positions of

vice-president and sec-

^^^^ r e t a r ^-treasurer, re-

^^m[^^ spectively, in the new
^^^^^^^k corporation. All three

r ^^^^^ '^''^'^ resigned their

iMk-'^Hj^^l connections with the^ W^^h S h e r w i n - Williams

^S^^^^m Company, and it is

!Li^^^ positively stated that

^^^B the new company is

j^^r^^^ not in any way con-

^^ L ^^^^^^ nected with other paint

^^^^^MiK^^^^^^^^ ''"'^ varni.sh interests.

^^^^H|^V^^^^^^^V the

^^^^HIH^^^^^^^V Glidden

^^U^^^Kj^^^Kr heretofore president

^^H^K^^^^ the company, will re-

tire from the new cor-
°- ^- "^"=

poration. but the bal-

ance of the organization
will remain intact and will be enlarged as necessity demands
The present Glidden jilant, occupying nearly 17 acres, is

a model in completeness of equipment and modem arrange-

ment. With present e.xtension plans completed the com-
jiany will be tlic largest varnish plant in the countn,'.

The Glidrlen \'arnish Comjiany has been in business nearly
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Horsburgh

SO years. Railroad and steamship com[)anies are among
the largest Glidden customers. Many large government con-

tracts will be executed by the new company.

Adrian D. Joyce has been 20 years in the paint and var-

nish business, mostly with the Sherwin-Williams Company.

He was for several

years a traveling sales-

man, later special rep-

resentative for the In-

dustrial Trade, then

sales manager of the

Kansas City district

and finally assistant

sales manager of the

company in Cleveland.

He was then advanced

to general manager of

sales and distribution.

He has had a broad

sales and executive ex-

perience, and had
charge of all sales and

w a r e h ouse direction.

He has been closely

identified with national

and international af-

fairs in the paint and varnish trade, and is experienced in

manufacturing. He has paid particular attention to raw

materials and studied specially the new uses of paint and

varnish materials. He was a director of the Sherwin-

Williams Company.
O. A. Hasse's entire experience has been in the paint and

varnish business. He started in the advertising department,

then served as secretary and finally was transferred to sales

department in charge of sales, serving consecutively in the

following departments: insecticides, insulating varnish, rail-

road, street railroad and marine finishes, also general manu-

facturing sales, and then for several years he was manager

of paint and varnish sales. He has had experience as a

traveling salesman, and is familiar with the sales and manu-

fcturing problems, having had at one time entire charge of

the development of railway sales. He has also made a deep

study of raw materials.

R. H. Horsburgh was with the Sherwin-Williams Com-

pany for 18 years, starting as office boy and working up to

controller. In this latter position he was in charge of cred-

its, accounts, taxes and insurance. He was in close touch

with the financing of the company, was a credit specialist

and has spent his entire career in this industry.

The Union Railway Equipment Company, Chicago, has

purchased the exclusive rights to manufacture and sell the

Bourell brine valve or retainer formerly handled by the

Western Sales Company, Chicago.

J. E. Buckingham, formerly northwestern representative of

the Standard Steel Works Company with offices in the North-

west Bank building, Portland, Ore., is now assistant general

manager of the Hofius Steel & Equipment Company, Seattle.

The Union Supply Company, Chicago, 111., has opened a

branch office in the Call building, San Francisco, Cal., in

charge of A. A. Dawley, western representative. Mr. Dawley

was formerly purchasing agent of the Denver & Salt Lake

at Denver, Colo.

Oscar F. Ostby, 2736 Grand Central Terminal, New York,

has been appointed sales representative for the \Miite Ameri-

can Locomotive Sander Company, Roanoke, Va., for territory

from Baltimore north to the Canadian border, and west as

far as Pittsburgh and Cleveland.

N. B. Payne has opened an office in the Havemeyer build-

ing, 25 Church street. New York, as an electric crane special-

ist dealing in new and used traveling cranes. Mr. Payne
was formerly associated with Manning, Maxwell & Moore,
Inc., New York, and has an extensive experience in this kind
of work.

J. M. Hopkins, president of the Camel Company of Chi-
cago, became chairman of the board of directors on January
1, and was succeeded as president by P. M. Elliott, formerly

vice-president. W. W. Darrow, formerly general manager,

is now vice-president, and A. B. Wegener, general manager
of sales, has been made secretary.

D. Gleisen has been appointed manager of the industrial

bearings division of the Hyatt Roller Bearing Company,
Xewark, N. J. Mr. Gleisen is a mechanical engineer, a

graduate of Stevens Institute, and has been connected with

the Hyatt Roller Bearing Company for the past six years.

He was formerly assistant manager of the Hyatt Company
in charge of the bushings sales.

J. W. White has been appointed manager of the power and
railway division of the Detroit office of the Westinghouse

Electric & Manufacturing Company. Mr. White was for-

merly connected with the Pittsburgh office of the company,
subsequently liecoming associated with the AUis Chalmers

Company, and has now returned to the Westinghouse Com-
pany, assuming the position above noted.

CATALOGUES
Reclaimed Machinery.—The Prest-O-Lite Company,

Inc., Indianapolis, Ind., has issued a pamphlet entitled

"Turning Waste Into Profit." It contains 82 illustrations

and shows the possibilities of reclaiming broken and worn
machinery by the oxy-acetylene process.

Gas Furnaces.—Tate-Jones & Co., Inc., Pittsburgh, Pa.,

has issued Bulletin No. 160 describing its recuperative gas

oven furnaces. A series of exhaustive tests show an impor-

tant saving in fuel of as high as SO per cent, due to the

recuperative feature. Twenty per cent saving over the old

type of furnace is guaranteed, a fact which is of importance

with the present high price of fuel.

Du Pont Products.—There has just been issued a handy
little booklet which contains a list of all the products manu-
factured by the E. I. du Pont de Nemours and Associated

Companies, namely, Du Pont Chemical Works, Du Pont

Fabrikoid Company, The Arlington Company, and Harri-

sons, Inc.

Journal Boxes.—The National Malleable Castings

Company, Cleveland, Ohio, has issued circular No. 69 de-

scribing the National coiled spring journal box. The two

features of this box are a positive coil spring action to

close the cover, and steel inserts in the pedestal guides to

improve wearing qualities. Circular No. 70 by the same

company describes an ingenious and simple train pipe hanger

and clamp.

Pressed Steel Trucks,—The Pressed Steel Truck Com-
pany of Pittsburgh, Pa., has recently issued folders describ-

ing the Atlas two-wheel and four-wheel trucks. These fold-

ers are well illustrated and show in some detail the interesting

features of construction and describe the various uses to

which these trucks may be put. They are constructed with

a one-piece frame, without bolts or rivets. They weigh less

than wooden trucks and have greater strength. The axles

are supported on flexible hardened steel bearings.

NEW SHOPS
Santa Fe Lines.—The Atchison, Topeka & Santa Fe is

building additional repair shops at Ottawa, Kan., at a cost

of about $60,000. Sw-anson Brothers Contracting Company,

Topeka, Kan., has the contract for the work.



Volume 92 February, 1918 No. 2

CONTENTS
EDITORIALS:
Motive Power Efficiency and Boi

Increased Snpervisiun Necessary
Ample Aph Pan Opening
Improved Locomotive Deliveries.

Railroad Power Plants
High Capacity Hopper Cars....
New Books

COMMUNICATIONS:
The Railway Employees' "Bit"
T. W.'s Spjr Work Comes to Naught.
*BoiIer Design—Combustion

GENERAL:
X. Y. C. 4-8-2 Type Freight Locomoti
University of Illinois Coal Tests

Santa Fe 2-8-2 Type Locomotive
One Month of Federal Control
Pennsylvania Electric Locomotive

CAR DEPARTMENT:
Reinforcing Wooden Furniture Cars. .

.\ lOO-Ton Coal Car for the N. & W.
The Tank Car in Interchange

C. M. & St. P. Fifty-ton Gondolas...
Helical Spring Calculation

Vacuum Cleaner

SHOP PRACTICE:
Portable Alligator Shears 103
A Handy Swivel "V" Block 103
Microscopic Study of Welded Tires 104
Welding Tubes in the Firebox 110
Terminal Time Saving 110

Tests of Oxy-Acetylene Welded Joints in Steel Plates Ill

Device for Milling Keyways for Eccentric Arms in Crank Pins.... 112

A Shop Story with a Moral ." 112

Grinding Superheater Header 113

Reducing the Tiiiie to Turn Locomotives 114

Glass Shields for Grinding Wheels 115

Removing Boiler Tubes with an Air Motor 115

Claw Bar Dies 116

NEW DEVICES:
New Designs of Boiler Tools 117

Portable Vise Stand and Pipe Bender 117

Locomotive Front End Spark Arrester 1 18

Method of Applying Outside Steam Pipes 119
Night Lights for Pullman Cars 119

Goggles with Non-Iiieakablc Lenses 120

Ashton Master Pilot Gages 120

GENERAL NEWS:
Notes 121
Meetings and Conventions. .

.' 122
Personal Mention 123
Supply Trade Notes 124
Catalogues 126

Motive Power There are many roads that could in-

^^ .
,

crease the service secured from loco-
bmciency and i- i ^ i

• * _„
motives by taking some measures to pre-

Boiler Scale
ygjjj ^^j^g formation of scale in the boil-

ers. It is surprising that more is not done to prevent the

formation of scale or to remove scale already formed even

in districts where the water carries a great deal of incrust-

ing matter. The condition of the boiler is often the most

important of the factors which determine when locomotives

must be shopped for heavj' repairs. There are but few

defects of the machinery which cannot be remedied in the

enginehouse, but when the boiler requires extensive repairs

it is usually necessarj- to put the locomotive in the shop.

It is hardly necessary to say that anything that will in-

crease the period during which locomotives can be kept in

service is important at this time. Motive power is in great

demand and railroad shops report a serious shortage of

skilled labor. The prices of boiler sheets and boiler tubes

are e-xtremely high. The records of roads that have adopted

the practice of fighting boiler scale show that there is a

marked reduction in the amount of boiler work required and

that the service secured from firebox sheets and tubes is

increased. There is another advantage to be gained by

such treatments. If the sheets and tubes are clean, they

conduct heat much more readily than if the surfaces are cov-

ered with scale. At present, when the saving of fuel is of

such great importance, the opportunity for con.scrvation by

this method .should not be overlooked.

It requires but a comparatively slight investment to in-

stall an anti-scale forming sy.stem. The supervision re-

quired to keep it operating satisfactorily is likewise small.

The advantages to be gained are great, particularly under

the present circumstances, and roads that are troubled with

bad water conditions should give thorough consideration

to the results that can be secured by adopting a method of

preventing scale.

Increased

Supervision

Necessary

Regardless of the number of men work-
ing in either the shops or engine houses,

there is at this time a most decided

demand for competent and adequate

supervision. The labor turnover has been so great even

among the old employees that unless the new men coming
into the shops are carefully instructed, the work will not be

properly done and a great deal of time will be wasted. In

the past the railroads have had plenty of "railroad" me-
chanics to whom specific jobs could be intrusted with no more
than passing supervision and inspection. These men were

assigned to particular work and kept constantly on that work,

becoming proficient in it. They had been with the railroads

for a long time—in most cases they were brought up in

railroad shops; but now the industries have taken a large

number of these men away. Their places have been filled by

the uninitiated—men who are unfamiliar with railroad shop

practice. It is these men that must be educated to the

peculiarities of railroad repair work. Adequate supervision

is the answer. The railroad shops must have it and the

railroads must make it worth while for experienced railroad

mechanics to stay with them.

The depletion of the forces has not been restricted to the

mechanics alone. Many foremen have been tempted away

\)y better conditions and more pay. These men must be

taken care of as well as the mechanics. Some roads have

73
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done this admirably and have liiid littU' disturljance to their

organization. Other roads have lost many al)le men. The
need for IcKomotives and cars wa.s never greater than it is at

the jircsent time. I'.very means must he taken to keep tliem

in repair. The mechanical department officers should not

allow their forces to become disorganized. The living con-

ditions must be met. The only way to hold the men is to

make the work attractive to them.

Ample
Ash Pan

Opening

An interesting illustration of the need

of sufficient air opening in ash jjans

was brought out by \\". L. Robinson

recently at the New England Railroad

Club. He told of a case where it was desired to burn high

volatile coal in some new stoker locomotives, but that only

one engineman was able to do it successfully, the others

finding it necessar}- to use coal having lower volatile matter.

This engineman would not give up his secret. By watching

him carefully it was found that he opened the ash pan slide,

permitting more air to get in under the grate. This circum-

stance clearly shows how important it is to have proper ash

pan opening.

There are many locomotives operating today which are

handicapped by this very thing. Not only is the capacity

of the locomotive limited, i)ut coal is wasted, the gases pass-

ing off through the stack unburned. The best accepted

practice recjuires that the total free air opening in an ash

pan be 14 per cent of the grate area, \^'here these openings

are covered by netting, the restrictions caused by the netting

must be considered. It is the customary practice to provide

these openings at the sides. Investigations are being made,

however, to determine whether or not part of the air might

be admitted to the ash pan advantageously at the front and

back. In any case it is essential that enough air be admitted

and that the volume of the ash pan be sufficiently large.

Improved

Locomotive

Deliveries

In the article on the locomotive orders

in 1917 in last month's RailTvay

Mechanical Engineer the statement w^as

made as to the locomotive situation that

"the outlook both for deliveries and production in 1918

looks exceedingly favorable," and it was further added that

"the supply field is confidently expecting a large buying

movement." Although less than a month has passed since

that time, these prophecies, if such they may be called, are

already being borne out. In the month of Januar}-, to take

new orders first, 197 locomotives were ordered, including 29

for export and 168 for domestic loads,—not a record break-

ing figure by any means, but a considerable increase over the

totals for the months immediately preceding. Nearly all of

the domestic orders were for eastern lines and the major

part of them were large sized engines. The situation as to

deliveries of locomotives now on order is improving from

day to day. The American Locomotive Company has on its

February schedule about 200 locomotives, nearly all of which

are large units. The Richmond and IMontreal plants are

now being made over for locomotive instead of shell produc-

tion, which will mean in the near future, a further increase

of about 25 or 30 locomotives a month.

The Baldwin Locomotive \\'orks is now approaching a

capacity output of 100 large locomotives a week and with

new facilities nearing completion and expected improvements

in the labor and material situation, should soon reach that

figure. The eastern roads will, of course, secure the benefit

of the increases in output, Director-General Mc.-\.doo having

ordered that all locomotives for domestic railroads produced

in Januarv', February and March, amounting to 150, 250

and 250 respectively, be turned over to specified eastern

roads, regardless of who contracted for them. The swinging

of 165 locomotives now in .service from western to eastern

roads; the putting in service on the rails here of 100 loco-

motives intended for the .-Xmerican forces in France; the

contemplated conversion of 200 Russian locomotives, and
the new deliveries will hel|) the motive j)ower situation

tremendously. In short, the motive power officer can now
see ahead of him the opportunity to overcome the serious

shortage of motive power that is driving all railway men to

distraction. The new orders, further, will guarantee that

future jiroduction will be ke])t up. It was natural that there

should have been few orders for new locomotives in the fall

of last year when priority was given to Russian and other

orders. Now that every possible step is being taken to in-

crease the production of locomotives for domestic use, and a

railway can look forward to receiving its locomotives before

the war is over, increased orders for locomotives for domestic

roads can confidently lie expected. It is fortunate that at

la.st extraordinary efforts are being taken to relieve a very

bad condition.

Railroad

Power
Plants

Railroad power plants consume a large

amount of fuel, but as a rule they re-

ceive very little notice. The fuel con-

sumption of locomotives is watched

closel}' to insure economy, but the consumption of the power

plant is relatively small and for that reason escapes atten-

tion. On a number of roads the amount spent for fuel for

power plants amounts to half a million dollars a year, and a

considerable expenditure for supervision is justified if it will

result in a reduction of this large item of expense.

It is surprising to note how many roads have retained at

their shops the system of providing separate power plants

for each building or department. This inevitably requires

the services of a considerable number of men, making the

cost of wages excessive. The equipment of such small plants

is usually inefficient, radiation losses are high, combustion is

poor and the handling of coal and ashes crude and un-

economical. With fuel so expensive and labor so hard to get,

-^uch conditions should not be allowed to exist. The invest-

ment required to replace small units with a single well-de-

signed and well-equipped plant will yield big returns.

In centralized plants the most serious waste usually results

from improper operation rather than from poor design. En-
gines and generators are ordinarily kept in good condition,

but the boilers and their appurtenances, though even more
important, are often neglected. In most plants the exhaust

from the auxiliaries can be used to heat the feed water. If

the water contains considerable amounts of impurities it

should be treated. The factors effecting combustion should

be given close attention. The draft should be suited for the

kind of fuel used and should be strong enough to insure

complete combustion, ^^'here economizers are used special

attention must be paid to the matter of securing sufficient

draft. Boiler settings and stacks should be kept free from

leaks.

In the distribution of power constant attention is neces-

sary to prevent waste. A 1/16-in. hole in a steam line car-

rying 150-lb. pressure will waste 26 lb. of steam an hour,

which is nearl)- a boiler horsepower. A hole of the same size

in an air line carrying a pressure of 100 lb. will waste more
than a horsepower. In electric circuits there is danger of

power being wasted by keeping lights burning when they

are not needed and by running shafting when none of the

machines it drives is in use. There are countless other things

that often result in inefficient operation in power plants,

some of the most important being the practice of operating

too many boilers at low capacity and failure to give proper

attention to the removal of scale and soot from boilers.

Frequent and regular inspection with prompt attention to

cleaning and repairs when needed will do a great deal toward



February. 1918 RAILWAY MECHANICAL EXGIXEER 75

keeping the efficiency of the power plant at a high level, but

inspection will not always show up the losses that occur, and
for that reason it is advisable to run frequent tests, or better

still, keep continuous records to determine whether the max-
imum economy is being secured from the plant. In a small

plant elaborate apparatus is not required. Every power-

house should keep a record of the water and coal consump-
tion and the draft on the boilers and should have periodic

analyses made of the coal and ash. Larger plants should be

equipped with flow meters, temperature recorders and ap-

paratus for making flue gas analysis.

Railroad power plants as a rule are given very little super-

vision. To operate a power plant successfully requires spe-

cial training. Wry few master mechanics or general foremen

have sufficient knowledge of power plants to manage them
efficiently. The best way to overcome this difficulty is to

have a special organization to super\-ise the operation of all

the power plants on the system. By having a special or-

ganization in charge of the power plants it is possible to in-

sure that every plant will have expert supervision. It is by
no means easy to secure competent engineers to operate power
plants. If the plants are under the jurisdiction of the master

mechanic or general foreman, the engineer has few oppor-

tunities to secure promotion. Where all the power plants are

under one head the matter of advancement can be handled
much more satisfactorily. This is one of the important ad-

vantages in having a special organization in charge of power
plants.

High Capacity

Hopper

Cars

One feature in the design of the so-

called 100-ton coal car, recently built

by the Xorfolk & ^^'estern, not brought

out in the description of the car which

appears elsewhere in this issue, is the remarkably light weight

of the car in relation to the capacity. The cars as shown are

nominallv rated at 90 tons which provides a maximum carry-

ing capacit)- with 10 per cent overload of practically 100 tons,

and the light weight of the car is 60,000 lb. The ratio of rev-

enue load to the gross weight of the loaded car is 7 7 per cent,

a ratio which, so far as is known, has not successfully been

exceeded. This is the more remarkable when it is consid-

ered that the cars are carried on six-wheel trucks which

hardly weigh less than 15,000 lb. apiece. What this means

may be well brought out by a comparison with the similar

ratio for the average 50-ton coal car. There are thousands

of these cars in .service, the light weight of which varies

little from 42,000 lb. There are probably more instances

in which this weight is exceeded than there are in which

the weight is less. With a light weight of 42,000 lb. and

allowing for a 10 per cent overload, the ratio of revenue

load to the total gross weight of the car is 72 per cent.

There are few cases in which this ratio has exceeded or

even reached 7.5 per cent for cars of 50 tons capacity.

The new car is the second of similar capacity which has

been designed by the Norfolk & Western, the fir.st having

been a 90-ton gondola car for coal service, and of practi-

cally the same light weight. A large number of the former

tj'pe have now l)een in service for several years and it is

evident that there is no inherent difficulty in securing this

high proportion of paying load in cars of this capacity. To
do so, however, requires a thoroughness and care in the de-

sign and con.struction which few railroads apparently have

the foresight to insist on.

The extent to which cars of capacities greater than 50

tons are being built rai.ses the question as to how far this

increase in car capacity may be expected to go. The in-

crea.'^es in capacity have led to the development of a 6-in.

by 11 -in. M. C. B. axle and the Pennsylvania Railroad

on its 8S-ton hopper car, which is carried on four-wheel

trucks, is using axles with Oyi-in. by 12-in. journals. In

the case of the average SO-ton cars, allowing for a 10 per

cent overload, the axle loads with four-wheel trucks are

well within the allowable limits for the Syi-in. by 10-in.

M. C. B. axle. In fact, a few cars of 55 and 5 7 J/2 tons

rated capacity have been built in which tlie a.xle loads have

been within or but slightly exceeding the allowable load

for this size of axle, which is in the neighborhood of 41,000

lb. at the rail.

The 6-in. by 11-in. axle, which is the largest M. C. B.

standard, will provide for cars with four-wheel trucks hav-

ing a capacity of about 70 tons, the axle load at the rail

not exceeding about 53,000 lb. It is questionable whether

it is desirable to increase the axle load materially beyond
this point when the small arc of contact between the o3-in.

wheel and the rail is considered. The use of the six-wheel

truck again extends the possibility of increased capacity,

but for the standard 6-in. by 11-in. axle, the limit has

already been reached in the case of the Virginian 120-ton

cars which are designed to have an axle loading of over

52,000 lb.

A\'hile few cars of 50 tons capacity have been built hav-
ing a revenue load ratio exceeding 72 per cent, there are sev-

eral instances of cars of 55 and 51^ tons capacit}- in which
this ratio has been brought up to 75 per cent. By intensive

design there should be possibilities of further increasing this

ratio without increasing the size of the car beyond the ca-

pacity' of four-wheel trucks. There is undoubtedly an ad-

vantage in increasing the capacity of coal cars up to the

point where maximum loading for a four-wheel truck is

reached, aside from the increased paying load ratio which
usually follows. This is incident to the reduction in the

number of axles and therefore the frictional resistance per

ton of train. Beyond this limit, however, when the six-wheel

truck is adopted this advantage is immediateh^ lost. It may
therefore be questioned just what advantage is obtained by
the increase in car capacity be)'ond a load which may practi-

cabl\- be carried on four-wheel trucks. It would seem that a

carefully designed 70-ton car, which does not exceed the

capacity of four 6-in. by 11-in. axles, offers practically all of

the advantages of cars of higher capacity without exceeding

a reasonable wheel load and the additional advantage of

avoiding the use of si.x-wheel trucks.

NEW BOOKS
Proceedings of the International Railway Fuel Association. -(16 pages,

illustrated, 6 in. by 9 in. Published by the association, .T. G. Crawford,
secretary, 702 East Fifty-first street, Cliicago, 111. Price, leather bound,
SI. 50; paper hound, $1.

This is the official proceedings of the ninth annual conven-

tion of the Railway Fuel Association, which was held in Chi-

cago, May 14 to 17, 1917. It contains papers with complete

discussions on the following subjects: Powdered Coal;

Storage Coal; Locomotive Feedwater Heating; Front Ends,

Grates and Ash Pans; Car Shortage and Coal Shortage;

Conservation Appeal; Council of National Defense; Fuel
Economy in Relation to Reducing the Cost of Kindling Fires

in Locomotives; Fuel for Small Furnaces; Graphical Daily

Records of Performances of Enginemen and Locomotives;

Soot; Tests of Six Grades of Coal from a Franklin County
(Illinois) 'Mine, and Theory, Practice and Results of Fuel
Economy. Of particular interest are the papers and dis-

cussion on locomotive feedwater heating and the tests made
by the University of Illinois for the as.sociation on Illinois

coal. Unlike the majority of the organizations of railroad

officers, this association did not cancel the annual conven-
tion of the past year. Instead it endeavored to make the

meeting helpful to the members in handling the new problems
caused by the war.

The appeal for conservation of fuel, which was given

wide ])ublicity at the time of tlie convention, deser\-es more
than passing attention.
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IIIH RAll.WA^ EMPLOYEES' "BIT"
Kansas City. Mo.

To THE Iujitor:

So much has been said hitcly al)out the efficiency of ma-
chinery and metliods needed to win the war, that I feel

impelled to call attention to the importance of the personal

equation and our attitude.

Among the supervisors of departments and shop foremen

we find a few who are living in the wrong age. They do

not seem to realize that trying to drive men is long since out

of date and much better results are obtained by treating an

employee like a man and rewarding faithful effort with a

generous word, if nothing more. Do you think that the fore-

man who always wears a frown, reprimands a man in the

presence of fellow workers and gives his orders in a dom-

ineering, slurring manner, is working for the best interests

of his employer and of his country? Certainly not. Such

men are impeding our progress and interfering with the suc-

cessful prosecution of the war.

If the browbeating foreman is hurting our cause, so also

is the workman who continually picks the easiest job he

can find and then does as little at it as possible.

Since our countr}' entered the war some remarkable

achievements have been attained by the great army of rail-

road workers. So let us continue the good work and co-

operate in ever)- way for the solution of our common problem.

All unnecessary work must take second place and attention

be concentrated on matters of vital interest. Paint and polish

will never carry our grain from the middle west to the boys

in France. We must watch our scrap piles and prove the

fallacy of that old proverb as to the extravagance and im-

providence of American methods. The welding process has

made possible the reclamation of many articles. Use it to

the fullest extent. Keep the drop pit busy so that locomo-

tives with light mileage will not block the back shop, and

above all, let every one of us be awake to his job, and wear

a smile if it hurts. ^T. C. Whel.ax.

T. W.'S SPY WORK GOMES TO NAUGHT
( With apologies to Wallace Irwin)

Chicago. 111.

Dear Editor:

Sherman were correct; however, illustrious warrior receive

greater acclaim if he had assume job of I. C. C. detector for

few month or spend six weeks in easy chair absorbing duty

of rr general manager which deal with brotherhocxi bolshe-

viki. The object of these reflection are the following towit:

For four year, I have collect with elaborate finesse complete

data to erect Locomotive Rogue Gallery. This are divided

by railroad and state and are across file to select any number

if so desire. I have perform this secret service unknown to

U. S. government and rr official.

This tickle system show me at glance date when penalty

due on flues not remove, jacket remove for examination,

flexible staybolt cap ready to come off. It also record worst

tire, date of hydro-estatic test also any little defect which af-

ford ground for Form 5 invitation on mm. Whenever I

make journey on particular rr, this index are consult for

possible offender. I have scheme fix so I can take list of

engine due and be ready to issue card on sight if she are

w^orking overdue. Old locomotive are choice game on

account of safety factor get tighter each year and it are

difficult job to change staybolt spaces, thickness of sheet,

ancient method of rivets to comply with efficiency of joint.

However this are same as inquest now. Just as elaborate

case are complete and victory within grasp, just as game are

ready to fall in bag. Big Chief at Washington announce
oxygen treatment for patient which is same as calling armis-

tice on Bug river to panting Red Guard of Petrograd. An-
nouncement say flue are good for duration of war, jacket

can stay on added period c(iual to length of war, staybolt

caps examination are extend six months, electric headlight

capacity to see normal man on normal track in normal
weather with normal visage 800 feet away are postpone nine

month—other penalty defect are to be dealt on with same
lenience. My overtime now do not bring emolument of one
half instead of time and a half. I are complete discourage.

Since RR men also work for U.S. gov't, it maybe constitute

treason or less majesty at least to issue Form 5 invitation

on soldier of U.S.A. formerly common rr master mechanic.

It are of course impossible, however, I yearn to converse a

few sentences with honorable general mention in prelude.

Yours truly, Tobesura Weno.

BOILER DESIGN—GOMBUSTION
New Yokk.

To THE Editor:

Your article in the Januar)- numijer on the advantages to

be derived from the utilization of the university test plants

in the investigation of problems of locomotive design calls

attention to our limited and hazy knowledge concerning many
factors that enter into locomotive design.

A correct determination of the relations between grate area,

firebox volume, length of combustion chambers and length

and diameter of flues means much—not only from the theo-

retical standpoint of generation and transfer of heat, but from

the practical standpoint of boiler maintenance and repair.

Insofar as the boiler iis concerned, the problem is not only

to get a design that will give the maximum capacity with high

efficiency, but also to get a design that will give maximum
service with a minimum amount of attention and repairs.

Cracked flue sheets, leaky flues, and flues plugged with cin-

ders and slag are sources of constant trouble ; and a large part

of locomotive failures and terminal delays are directly trace-

able to these causes. Anything that will eliminate or reduce

these troubles will increase the efficiency of our railroads.

The experience of some railroads owning locomotives

equipped with barrel combustion chambers of generous length

and flues of moderate length, indicates that such an arrange-

ment is not only conducive to higher boiler capacity and
efficiency, but also reduces the troubles mentioned above. It

is obvious that what might be termed a "floating" flue sheet

(such as used in a barrel combustion chamber) should give

less trouble than the comparatively "rigid" flue sheet as used

in the ordinary firebox. The use of flexible staybolts and
welded seams has eliminated the most objectionable features

of the combustion chamber; and the designs at present used

permit a freedom of movement that cannot be had with the

straight flue sheet rigidly secured to the mud ring.

Moving the flue sheet forward with the installation of a

combustion chamber also reduces the temperatures to which
it is subject, and reduces the wide variations in temperature

which are constantly occurring in the ordinary firebox, and
which are the source of most of our flue troubles.

The plugging of flues is due to imperfect firebox condi-

tions—and anything that can be done to increase the thor-

oughness of combustion will reduce these troubles. Com-
bustion chambers do increase the effectiveness of combustion

and reduce the trouble due to flues honeycombing.

Entirely apart from all theoretical considerations, the ques-

tions which you have raised point the way to developments

that will make the locomotive not only a more efficient ma-
chine in service, but one that is more practical and economical

from a maintenance standpoint. J- T. .\nthony.



X. Y. C. 4-8-2 Type Freight Locomotives
Over 2,600 Drawbar Horsepower Has Been Devel-
oped; Capacity at High Speeds Is Well Sustained

CONSIDERABLY more than a year ago the New York
Central received from the American Locomotive Com-
pany its first order of 30 locomotives of the 4-8-2

type, which in several respects are the most notable locomo-

tives of this r\-pe yet built. Since that time orders have
been placed for more of these locomotives until at present

there are nearly two hundred of them either in service or

on order.

Heretofore locomotives of this wheel arrangement invaria-

bly have been built to handle hea\y passenger trains over

mountain grades under conditions making difficult the main-
tenance of schedules with Pacific t\'pe locomotives. Locomo-
tives of this wheel arrangement have therefore come to be

known as the Mountain t\-pe. On the Xew York Central,

however, the 4-8-2 tjpe locomotives have been built for freight

service on a line with comparatively few grades, on which,

to an unusual extent, car limits determined by operating con-

ditions and facilities other than motive power are the de-

termining factors in the length of trains. The tj^pe name
generall}- applied to these locomotives is obviously a mis-

nomer in this case and these locomotives have therefore been

styled the "Mohawk" t\-pe on the Xew York Central, after

the name of the division upon which they were first placed

in service.

It will be noted that the average load per pair of driving

wheels in the case of the 4-8-2 engines has been kept well

within 60,000 lb., and they have been designed to take cun-es

up to 19 deg. With their well designed reciprocating parts

they should cause little difiiculty in the maintenance of

track.

Tractive efforts developed at the various speeds and the

corresponding drawbar horsepowers are exhibited by the

drawbar pull-speed chart, plotted from results obtained in

dynamometer car tests with a steam pressure of 200 lb. per sq.

in. It will be noted that the tractive effort of the locomotive

is well sustained at the higher speeds.

On the basis of Cole's ratios, these locomotives should de-

velop a maximum cylinder horsepower of 2,683 at a piston

speed of 1.000 ft. per minute. In determining the ratio of

boiler capacity to maximum cylinder demand. Cole's ratios

are based on a steam consumption of 20.8 lb. per indicated

horsejxiwer-hour for superheater engines, and the grate is

proportioned to bum four pounds of coal per indicated horse-

power-hour at a rate not to exceed 1 20 lb. per square foot of

grate area per hour. On this basis of comparison, the evapo*

rative capacity of the boiler is equal to 98 per cent of the

maximum cylinder demand, while the grate area is propor-

tionately slightly smaller.

The boiler is of the conical t}'pe with an outside diameter
of 81 7/16 in. at the first ring. The engines as originally
built carried 185 lb. but the boilers were designed to earn-
a working pressure of 200 lb. and the pressure has been
raised to 190 lb. per square inch since the engines went into

service.

It will be seen that instead of the usual t}'pe of rod braces
at the front and back heads, the heads of the boiler of the

1
'

I
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which extends forward into the barrel of the boiler 40J'8 in.

beyond the tirebox throat sheet. The tul)es and flues are 21

ft. 6 in. long, measured over the tube sheets. As built, the

locomotives are hund-fired through two tiredoor openings

which are closed with air-operated firedoors.

The front end arrangement includes a 6^-in. exhaust

nozzle and a 19-in. stack extension which extends down to a

point .>;;4 in. above the center line of the smokebox.

The main frames and the single front rails under the cylin-

ders are cast in one piece on each side. The top rail over

the pedestals has a section 6 in. wide by 7 in. deep. The
lower rails are ^jA in. deep at the smallest section, increasing

to a depth of 5J4 in. over the ends of the pedestal binders.

The rear frame and back deck plate arc an integral steel cast-

ing, the forward ends of which are bolted to tlie rear ends

of the main frames. The radius bar fulcrum, the pockets for

the rear ends of the trailer springs and the trailer equalizer

bar fulcrums are all an integral part of this casting.

With the exception of those for the main pair of drivers,

the driving journals are 11 in. in diameter by 13 in. long.

4S, S^"Flues

rube Sheet Layout and Section Through th

The journals of tlie main drivers are 11' j in. in diameter

and IS in. long. Except for their length, the driving boxes

used on this axle are similar in construction to those ordi-

narily used where the center line of the driving box and the

center line of the frame coincide. The main jaws are widened

by the use of steel castings which are bolted against the inside

face of the pedestals. These castings also perform the func-

tion of frame crossties. By the introduction of offset cross

equalizers in the spring hanger system at either end of the

main driving springs, the position of the main springs has

been moved in so that they are located directly over the

longitudinal center line of the driving boxes. Each spring

rests in a saddle of the usual t}-pe designed to clear the offset

position of the frame rail relative to the center line of the box.

Steam is admitted to the valve chambers through an out-

side dome connection type of throttle valve and distributed

by 14-in. pi-ston valves having a travel of 7 in. The valves

are operated by the Walschaert valve gear, fitted with the

Ragonnet power reverse gear.

The engines are fitted with Woodward engine trucks and
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Cole radial trailing trucks. The engine truck has a swing

of 454 in. on each side, and the swing of the trailing truck

is 5% in. on each side.

It is eN-ident that the development of the full capacit)' of a

locomotive capable of delivering 2,600 indicated horsepower

with a coal consumption of approximately three pounds per

horsepower-hour, thus requiring the combustion of about

7,800 lb. of coal per hour, is beyond the possibilit)' of attain-

ment bv hand firing. As the locomotives are hand fired, they

Tractive effort 51,400 lb.

Weight in working order 343,000 lb.

Weight on drivers 234.000 lb.

Weight on leading truck 52,500 lb.

Weight on trailing truck 56,500 lb.

Weight of engine and tender in working order 509,500 lb.

Wheel base, driving 18 ft.

Wheel base, toul 38 ft. 11 in.

Wheel base, engine and tender 72 ft. 9 in.

Ratios

Weight on drivers -^ tractive effort 4.6
Total weight -r- tractive effort 6.7

Tractive effort X diam. drivers -H equivalent heating

Cross Sections of the New York Central Locomotive

have never developed their full capacit}^ in regular road serv-

ice. They have been able to decrease the time required to

handle tonnage trains over the division, and in fast freight

service they handle actual tonnage of from 2,500 to 3,500

tons, in adjusted tonnage trains of 75 to 95 cars, over a divi-

sion 139 miles long in from five to eight hours' total time on

the road. The engines have been built so that stokers mav

Equivalent heating surface* ~ grate area
Firebox heating surface ^ equivalent heatin

face,* per cent
Weight on drivers -^ equivalent heating surface
Total weight -r- eiiuivalent heating surface*....
Volume both cylinders »

Equivalent heating surface* -7- vol. cylinders. .

.

Grate area -~ vol. cylinders

Cylinders

Kind
Diameter .nnd stroke

93.5

5.1

37.5

simple

by 28 in.

^rji,

Sectional Elevation of the Boiler

readily be applied whenever traffic conditions require the

use of their total horsepower capacity. In the mean-

time advantage is being taken of the more efficient combustion

obtained under the conditions of hand firing.

The principal dimensions and data are given in the fol-

lowing table:

General Data
4 ft. S'A in.

Freight
Gage .

S«rvicc
Fuel .

Kind
Diameter
Greatest travel .

Outside lap ....

Inside clearance
I.ead

Bit. coal

Wheels

Driving, diameter over tires

Driving, thickness of tires

Driving journals, main, diameter and length ' ^ ^.
Driving journals, others, diameter and length 11 i

Engine truck wheels, diameter

Piston



80 RAILWAY MECHANICAL ENGINEER V'oL. n. No. 2

Engine truck, journals ^/' '"• bv 1. in.

Trailing truck wheels, diameter . ^5 in.

Trailinu truck, journals 9 "• by 14 in.

BaUcT

Style Conical
,

Working pressure '"'„'''•,??J
^^- '"

Outside diameter of first ring . *'. ''J° .i"?-,/ .

Firebox length and width Il-I'j in. by 84!4 in

Firebox plates, thickness Crown, sides and
back, H in.: tube,

/> .in.

rirebox. water space
, - ^ J"; .

Tubes, number and outside diameter 216—2^4 in.

Flues, nun-bcr and outside diameter 45

—

IVi in.

Tubes and flues, lensth 21 ft. 6 in.

Heating surface, tubes 4.110 sq. ft.

Heating surface, firebox, including arch tubes 320 sq. ft.

Heating surface, total 4,430 sq. ft.

Superheater heating surface
i"? o

**
r

Equivalent heating surface* 6.248 sq. ft.

Grate area 668 sq. ft.

7'.-ii./.-r

rank Water bottom

Frame" '.'..'..'.'. Cast steel

Weight 166.500 lb.

Wheels, diameter .
^° '"'.„ •

Journals, diameter and length 5H in. by 10 in.

Water capacity 8,000 gal.

Coal capacity '• «>"'

* Equivalent heating surface = total evaporative heating surface + 1.5

times the superheating surface.

University of Illinois Coal Tests^

Comparative High and Medium Capacity Perform-

ance of Various Grades in Locomotive Service

THE tests, the results of which are here set forth, were

made by the Railway Engineering department of the

University of Illinois in co-operation with the com-

mittee on Fuel Tests of the International Railway Fuel As-

sociation and the United States Bureau of Mines. Their

general purpose was to determine the relative value in loco-

motive service of various grades of coal.

For this purpose six sizes of coal chosen by the Inter-

national Railway Fuel Association committee were tested in

the locomotive laboratory, on a Mikado t}-pe locomotive

loaned by the Baltimore & Ohio. These grades were mine

run, 2-in. by 3-in. nut, 3-in. by 6-in. egg, 2-in. lump,

2-in. screenings, and l^-in. screenings, all from United

Coal Mining Company's Mine No. 1 at Christopher, Frank-

lin County, Illinois.

The general test program involved for each grade of coal

six tests, three of which were made at a medium rate of

evaporation, and the remaining three at a high rate. The

medium rate was chosen to represent an average rate of

working the locomotive, in so far as it is possible to define

ity of the analyses and of the heating values make it clear

that such differences in performance as developed between

the various grades are due chiefly to differences in their

mechanical makeup, and only in small measure to differ-

ences in their chemical composition.

Due to differences in the nature of the coal, in mining

methods, and in methods of preparation, there is frequently

much uncertainty about the meaning of such terms as "mine

run," "lump," etc. The laboratory has devised a method of

screening samples of the coals used during tests for the pur-

pose of separating tliem into their size elements.

Three carloads each of mine run and lump, and two car-

loads of each of the other four grades were received at the

laboratory. Samples were screened by means of a specially

designed shaker screen operated by pulley-driven eccentrics

running at a speed of 80 revolutions per minute. Five

screens were used perforated respectively with 4-in., 2-in.,

1-in., yi-in- and Yx-m. holes. In this way the sample was

divided into six parts whose size limits were as designated

by the headings of columns 2 to 7 in Table II. These parts



February. 1918 RAILWAY MECHANICAL ENGINEER 81

Baldwin Locomotive Works during the summer of 1916. It

arrived at the laboratory in excellent condition.

The boiler was of the wagon-top t\-pe with radial stays,

carrying 190 lb. pressure and having 3,630 sq. ft. of heat-

ing surface. It was equipped with a Schmidt 34-element

superheater, having a heating surface of 1,030 sq. ft., a

Street stoker, and a Security brick arch carried on four

tubes. The front end was self-cleaning and was equipped

and each rate of combustion. In view of this uniformity
we are entirely warranted in using the average values for

the various groups and in basing conclusions upon them.
These averages of equivalent evaporation per pound of dry
coal are therefore assembled in Table III together with the
averages of the rate of evaporation per square foot of heat-

ing surface per hour.

The relations shown in Table III stand out more clearly

T.\BLE II

—

Size Elements of the Coals as Received at the Laboratory

Per cent Per cent Per cent Per cent
Per cent through 4-in., through 2-in., through 1 in., through yi-h
over 4-in. over 2-in. over 1 -in.

- over J^ -in. over 54 -in.

Grade of coal screen screen screen screen screen
I 2 3 4 5 6

Mine i-un 29.6 22.3 16.8 11.4 7.4
2-in. by 3-in. nut 63.9 30.3 28 l.I

3-in. by 6-in. egg 41.0 48.3 5.3 2.0 1.1

a-in. lump 61.6 26.4 7.5 1.9 .9

2-in. screenings .... 33.2 25.7 14.2
1 Kin. screenings .... 4.5 37.9 20.0

Per cent
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and with 1,'4-in. screenings 15 per cent less than with mine

run. If we assume that mine run coal on the tender is

worth $2 per ton the relative worth on the tender of the

other grades during the medium rate tests was:

3-in. bv 6-in. egg $2.04

2-i... lump ..... 1.98

Jin. by 3in. nut 1.96

2-in. screeninps 1.86

l'4in. :,creenings 1.70

At the high rate the 2-in. by 3-in. nut coal gave the best

performance, producing six per cent more steam than the

mine run; the 3-in. by 6-in. egg comes next with an evap-

oration 5 per cent more than that of the mine run; while

the 2-in. lump evaporated three per cent less. At this rate

of evai)oration the 2-in. screenings and the l/4-in. screen-

ings produced per lb. respectively 13 per cent and 18 per

cent less steam than the mine run. If we again assume that

mine run is worth on the tender $2 per ton, the relative

worth of the otlier grades during the high rate tests was as

follows

:

2-in. by 3-in. ni^t $^-12

3-in. by 6-in. egR 2.10

2-in. lump 1-94

2-in. scrcenintis 1.74

1 !4-in. screcnirgs 1.64

In considering the cinder losses as here presented it should

be borne in mind that all of the coal tested was of one kind,

that is. it came from one mine. Coals possessing other

physical characteristics might show somewhat different re-

sults as to cinder losses under the conditions of the tests

here considered. It should also be remembered that for a

given rate, medium or high, the draft was, for all grades

of coal, practically constant.

The average heating value of the stack cinders for all

medium rate tests was 8,635 B. t. u. and the average value

for all high rate tests was 10,854 B. t. u. The heating

values of the cinders from the medium rate tests with screen-

ings were higher than corresponding values from other

grades of coal. When the losses are expressed as B. t. u.

percentages, the average loss from the screenings was rough-

Iv live times as great as the average loss from the larger

coals during the medium rate tests. For the high rate tests

the average loss from screenings was more than twice as

great as the average loss from the larger coals.

The data indicates that with very fine coals such as

screenings the cinder loss is large even at medium rates of

combustion and with comparatively low front-end draft;

but that under these conditions the cinder loss is not seri-

ous for the larger coals even when they contain a consider-

able amount of fine material, as in mine run coal. For con-

ditions involving high rates of combustion and strong drafts,

the stack cinder loss is a serious one for all grades of coal.

Fig. 2 shows the relation existing between the loss due

to stack cinders and the amount of '4 -in- or smaller ma-

terial in the coal as received. The light straight lines show

for both rates, a uniform increase of one per cent in cinder

loss for each 3.7 per cent increase in the ^'4-in. material in

the coal. The straight line represents the plotted points of

the high rate tests closely but does not so well represent the

points plotted for the medium rate tests.

Generallv speaking, the relations between the various ele-

ments of the heat balance for the different grades are nearly

the same for the medium rate tests as for the high rate tests.

.\11 losses except those due to stack cinders are fairly con-

stant for all grades of coal and the differences in the amount

of heat absorbed by the boiler are accounted for, almost en-

tirely, by the variations in the losses due to stack cinders.

coxcLuaioxs

Comparing mine run with 3-in. by 6-in. egg, w-e find the

egg was 2 per cent better at the low rate and 5 per cent

better at the high rate. The B. t. u. value of the egg was
2 per cent more than that of the mine run. This accounts

lor the difterence at low rate and brings the high rate dif-

ference to 3 per cent, but when it is considered that the stack

cinders were 2.2 per cent of the egg fired at low rate and
3.1 per cent of the mine run fired at low rate and 7.2 per

cent of the egg fired at high rate and 9.0 per cent of the

mine run fired at high rate, it is evident that the increased

cinder loss of mine run coal over 3-in. ijy 6-in. egg is in

part offset by the better combustion of the smaller particles

of coal which exist in greater percentage in the mine run.

The higher standing of 2-in. Ijy 3-in. nut than mine run at

high rate is due to the lesser cinder loss and to the even and
uniform condition in whicii it is possijjle to keep a fire using

2-in. by 3-in. nut. At the medium rate we believe the lower

standing of the 2-in. by .i-in. nut in comparison with mine
run was due to the necessity of carrying too thin a fire with

the nut. At the low rate the 2-in. lump is one per cent

below the mine run and three per cent at the high rate.

When firing 2-in. lump it was reduced to such size that

about 74 per cent would pass through a 5-in. round open-

ing, whereas all of the mine run as fired would pass through

that size opening. The 2-in. lump was cracked to about the

same size as it would be at a coal chute where the coal is

cracked and passes through breaker bars spaced 5-in. in the

clear. There were consequently not the large pieces in the

mine run that there were in the lump and the committee con-

cludes that cracking coal so it will pass through a 5-in.

round or 6-in. round opening is worth more than it costs.

Under ordinar)' circumstances mine run coal from this

district can be purchased at from IS cents to 25 cents less

per ton tlian 2-in. lump, and 2-in. by 6-in. egg or 3-in. by
6-in. egg. and the egg and lump are often considered more
economical and satisfacton,- than ]Mine Run. Where this

price differential exists, it would pay to increase supervision

to the point where mine run can \>e handled as satisfactorily

liy all firemen as the lump and egg.

At the low rate the 2-in. screenings were 9.2 per cent

better than the lj4-in. screenings, and at the high rate 5.2

per cent better than the lj4-iii- screenings. \t medium rate

the cinder losses are not serious for the four hand-fired

grades, liut at high rate they are greater than is desirable.

At both medium and high rates with the stoker fired grades

these losses are very high though not enough to wipe out

the ordinary price dift'erential existing between the hand
fired and stoker fired grades. This shows the importance of

using on stoker engines as large screenings as the price diff-

erential will permit.

One of the problems which is beginning to confront rail-

roads using stokers is what fuel efficiency will be obtained

when using mine run hand fired in comparison with screen-

ing this mine run into 2-in. lump for hand fired engines and
2-in. screenings for stoker fired engines. Assuming that the

mine run splits into 52 per cent of lump and 48 per cent

of screenings, we find that using mine run as 100 per cent

the lump and screenings give 96 per cent of the efficiency

of mine run at the low rate and 92 per cent at the high rate.

This of course applies to both lump and mine run as cracked

on these tests.

We recommend that all tests and data covering locomotive

tests and boiler design be accompanied by a complete de-

scription of the character and size of the coal, also that the

coal fired is of an average grade.

The difference between mine run, 2-in. lump, 3-in. by
6-in. egg. and 2-in. by 3-in. nut are such that they could not

have been determined by the ordinary road tests where only

two or three round trips using each grade of coal would have

been made, and the committee wishes to call attention to the

fact that a very large number of road tests must be made to

get a reliable average.

The report was signed bv T- G. Crawford, chairman, H. B.

Brown, W. P. Hawkins, O. V. Hood. L. R. Pyle. W. L. Rob-
inson and E. C. Schmidt.



Santa Fe 2-8-2 Type Locomotive
Same Tractive Effort but Increased Power Capacity,

as Compared with an Earlier Class of the Same Type

AX order of heavy Mikado type locomotives, built by

the Baldwin Locomotive Works, has recently been

placed in service by the Atchison, Topeka and Santa

Fe. These engines are coal burners and were developed from
the design of a lighter Mikado type locomotive, a number
of which were built in 1916. The new design was worked
out conjointly by the rail\va\^ company and the builders, and
existing Santa Fe standards were used generally throughout

the construction. The character of the change in the design

is shown by the following comparison of the leading dimen-

sions of the new locomotives with those of the previous

ensrines

:

a (jg £= c«E US' gg «;§ ^-S SS H?
1916 25 by 32 57 200 58.5 4,111 880 228,000 292,400 59,600
1917 27 by 32 63 190 66.8 4,614 1.086 228,900 314.900 59,800

Wheel load limitations prohibited a material increase in

the weight on drivers, as compared with the design of 1916;

and while the new engines are heavier, the additional weight

seam, which is placed on the right hand side of the center

line.

The boiler accessories include a power-operated fire-door

and grate shaker. The minimum air opening specified for

the ash-pan is 15 per cent of the grate area. The throttle

valve is fitted with an au.xiliary drifting valve.

The cylinders are designed with direct e.xhaust passages
of ample area, free from abrupt bends. Gun iron is used for

the cylinder and steam chest bushings, piston and valve bull

and packing rings, and crosshead shoes. The piston heads
are of rolled steel, and the crosshead bodies of .40 carbon
cast steel of the Laird design. Special steels are used for

the piston rods, valve stems, main and side rods and main
crank pins. The Baker valve motion is applied, and is con-

trolled by the type "B" Ragonnet power reverse gear. Fifty

per cent of the weight of the reciprocating parts is balanced.

The frames are of substantial design, the main sections

having a width of 5}^ in., while the depth over the front

driving pedestals is SJX in., and over the remaining pedes-

tals 73/2 in. The top and bottom rails are tied together be-

tween adjacent pairs of pedestals, by strong vertical ribs of

I-section. These ribs carry the equalizing beam fulcrum

Mikado Type Locomotive Recently Built for the A. T. & S. F.

is carried on the front and rear trucks. The principal ad-

vantage derived from this greater weight is the increased

steaming capacity of the enlarged boiler. With this addi-

tional steam supply the larger cylinder horse-power incident

to the use of driving-wheels of greater diameter can be de-

veloped. For an increase in total weight of not quite eight

per cent there has been an increase in water heating surface

of over 1 1 per cent. The starting tractive efforts, with steam

pressures giving appro.ximately the same ratio of adhesion,

are practically the same for both locomotives, but the larger

cylinders, wheels and boilers of the new engines give them
greater horse-power capacity. This additional power will

be utilized in maintaining higher speed with the same or

jKjssiiily a little greater tonnage.

The boiler is of the extended wagon top type, designed for

a pressure of 225 lb. per .sq. in., but in service carn,ing 190
II). It contains a 4.5-element superheater, and the firebox is

'^quipped with a brick arch supported on four tubes. An
auxiliarj- dome, mounted over an opening in the .shell of

sufficient size for inspection purposes, is placed back of the

main dome and on the same course with it. A single liner

is placed under both domes: it also rovers the longitudinal

pins, which are fitted into case-hardened bushings. Trans-

verse braces are applied at "each pair of driving pedestals.

Three of these braces—two at the .second pair of pedestals

and one at the fourth pair—not only brace the pedestals

through their entire depth, but are also extended to form

long braces for the top rails. They support, respectively, the

guide yoke, the valve motion bearer, and a boiler waist

sheet.

The shoes and wedges are of cast steel, and the driving

boxes are of the same material, with brass hub faces. Long
main driving boxes are used. The tires are all flanged, and

flange oilers are applied to the leading drivers.

The leading truck is of the Economy constant resistance

type, and the trailing truck is of the Hodges type. Each

truck is equalized with two pairs of driving-wheels. The
arrangement of cross equalization fref|ucntly ai)plied by the

builders, consisting of two transverse beams connected by a

central, vertical link, is used between the rear drivers and

trailing truck.

The cab is placed well back, thus providing ample deck

space. Special attention has Ijcen paid to the location of

the cab fittings, in order to place all levers, valves, etc., witii-

83
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in easy reach of tlie crew, and to locate tlie steam, air and
water gages where they can easily be read.

In accordance with Santa Fe practice, these locomotives

are fitted with steam heat equipment so that they can, in

cases of emergency, be used on passenger trains.

The tender is carried on two six-wheeled trucks, which
are equipped with clasp brakes and Standard rolled steel

wheels. The tender frame is of cast steel, in one piece. The
buffer between the engine and tender is of the radial type.

The Locomotive Stoker Company's slope sheet type of coal

pusher is applied.

The leading dimensions are given in the table:

Genf^ral Data

Gage 4 ft. 8M in.

Serrice Freight
Fael Bit. coal
Tractive effort 59,.S0O lb.

Weight in working order 314,900 lb.

Weight on drivers 228,900 lb.

Weight on leading truck 31.000 lb.

Weight on trailing truck 55.000 lb.

Weight of engine and tender in working order 563,900 lb.

Wheel base, driving 16 ft. 6 in.

Wheel base, total 35 ft. 1 in.

Wheel base, engine and tender 71 ft. 8^ in.

Ratios

Weight on drivers -J- tractive effort 3.8

Total weight -r- tractive effort 5.3
Tractive effort X diam. drivers ~- equiv. heating

surface* 603.4
Efjuivalent heating surface* -i- grate area 93.5
Firebox heating surface -j- equiv. heating surface,*

per cent 4.3
Weight on drivers -?- equivalent heating surface* 36.7
Total weight -r- equivalent heating surface* 50.4
Volnme both cylinders 21.2 cu. ft.

Equivalent heating surface* -^ vol. cylinders 291.7
Grate area -~- vol. cylinders 3.2

Cylnidprs
K'nd ••••; Simple
Diameter and stroke 27 in. by 32 in.

Valves

Ki"d Piston
J_)iameter js jn^

Wheels
Driving, diameter over tires 63 in.
Driving, thickness of tires 314 jn.
Driving journals, main, diameter and length 12 in. by 20 in.
Driving journals, others, diameter and length 11 in. by 12 in.'

Engine truck wheels, diameter 31 14 in.
Engine truck, journals 7 in. tjy 12 in.
Trailing truck wheels, diameter 40 in.
Trailing truck, journals 9 in. by 14 in.

Boiler

Style Wagon top
\\ orking pressure 190 lb. per sq. in.
Outside di.imeter of first ring 82 in.
Firebo.x, length and width 114 in. by 8454 in.
Firebox plates, thickness Tube, '/i in. ; others,

^. , H in.
Firebox, water space Front. 6 in.; sides, 5

in. r back. 4^4 in.
Tubes, number and outside diameter 252—2% in.
Flues, number and outside diameter 43—5 J^ in
Tubes and flues, length 20 ft. 9 in!
Heating surface, tubes and flues 4,348 sq. ft.

Heating surface, firebox, including arch tubes 266 sq. ft.

Heating surface, total 4.6 14 sq. ft.

Superheater heating surface 1.086 sq. ft.

Equivalent heating surface* 6,243 sq. ft.

Grate area 66.8 sq. ft.

Tc<ider

Tank Water bottom
Frame Cast steel
Weight 249,000 lb.

Wheels, diameter 33 in.

Tournals, diameter and length 5J^ in by 10 in.
Water capacity 12,000 gal.
Coal capacity 16 tons

* Equivalent heatinc surface = total evaporative heating surface 4- 1.5
times the superheating surface.

One Month of Federal Control
Ths Director General Appoints Three Regional Di-

rectors, a Wage Commission and Other Assistants

DIRECTOR GENERAL OF RAILWAYS, Wm. G. Mc-
Adoo, has spent the month of January in perfecting his

organization and in doing his best to help the country's

railways in fighting some of the worst weather from the

transportation standpoint known for any January in the

last SO years.

THREE DI\"ISIOX.\L DIRECTORS .APPOIXTED

The dictor general on January 18 issued General Order
No. 4 announcing that for purposes of operation the rail-

roads of the United States will be classified as Eastern,

Southern and Western Railroads.

A. H. Smith, president of the New York Central, has

been appointed regional director, with office at New York, in

charge of the operation of Eastern railroads.

C. H. Markham, president of the Illinois Central, has

been appointed regional director, with office at Atlanta, in

charge of the operation of Southern railroads.

R. H. Ai.shton, president of the Chicago & North Western,

has been appointed regional director, with office at Chicago,

in charge of the operation of Western railroads.

Orders issued by the gentlemen named in their capacity as

regional directors will be issued by authority of the director

general and will be respected accordingly.

RAILROAD WAGE COMMISSION

In his next order, General Order No. 5, Mr. McAdoo
announced the appointment of a Railroad Wage Commis-
sion to make a general investigation of the subject of rail-

road wages in the United States. The members of the

commission are Franklin K. Lane, Secretary of the Interior,

Charles C. McChord, member of the Interstate Commerce

Commission, J. Harry Covington, chief justice of the su-

preme court of the district of Columbia, and William R.

W'illcox of New York. The members of this commission

are all men who have had experience in dealing with prob-

lems like that referred to it.

The commission held its first meeting at Washington on

January 21 and organized by electing Secretary Lane as

chairman. ^^'. A. Ryan was appointed secretary of the com-
mission. It was decided to appoint a board of four exam-
iners and a statistical board of three members. Public hear-

ings will be held at W'ashington and it was stated that some
results could be expected in about 60 days.

The commission has established itself in offices in the

Department of the Interior building. F. W. Lehmann has

been appointed general counsel and a board of statisticians

has been appointed consisting of Charles P. Ncill, manager
of the Bureau of Information of the Southeastern Railroads

and formerly United States Commissioner of Lal)or; F. A.

Burgess, assistant grand chief of the Brotherhood of Loco-

motive Engineers; and A. O. Wharton, who is president of

the Railroad Department of the American Federation of

Labor.

A tentative program of hearings has been outlined, at

which the following labor leaders will be heard: T. H. Gar-
vey, representing maintenance of way employees; E. H.
Norton, representing the Order of Railway Station Agents;

W. G. Lee, president of the Brotherhood of Railroad Train-

men; A. B. Garretson, president of the Order of Railway
Conductors; S. E. Hebcrling, president of the Switchmen's

Union; W. S. Carter, representing the Brotherhood of Loco-

motive Firemen and Engincmen; and A. O. \\'harton, rep-

resenting the mechanical employees, helpers and ajjiircntices
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and railway clerks. It is understood that railroad officers

will also be heard.

The commission is acting under the authority of General

Order No. 5, issued by the Director General, which pro-

vides that:

•"]"he commission shall make a general investigation of the

compensation of persons in the railroad service, the relation

of railroad wages to wages in other industries, the condi-

tions respecting wages in different parts of the country, the

special emergency respecting wages which exists at this time

owing to war conditions and the high cost of living, as well

as the relation between different classes of railroad labor.

"The commission shall begin its labors at once, and make

report to the Director General, giving its recommendations

in general terms as to changes in existing compensations that

should be made.

"Officers, agents and employees of the railroads are di-

rected to furnish to the Railroad Wage Commission upon

request all information it may require in the course of its

investigations."

ECONOMY IN EXPENDITURES

The director general on January 28 issued his first order

looking toward economy in the expenditure of railroad oper-

ating revenues during the period of the war. This was Gen-

eral Order No. 6, issued to officers and directors of railroad

companies, as follows:

"During the period of possession, operation, and govern-

ment control of railroads, it is necessar}- that officers, direc-

tors, and agents of railroad companies be very careful in the

handling of moneys and in the dealing with transportation

matters. Without attempting at this time to give general

directions, there are a few matters involving the expenditure

of moneys for purposes having no direct relation to trans-

portation, which should receive immediate attention: as well

as the issuance of free transportation.

"It is therefore ordered that the carriers' operating rev-

enues shall not be expended:

"1. For the payment of agents or other persons who are

employed in any way to affect legislation.

"2. For the employment of attorneys who are not actual-

ly engaged in the performance of necessary legal work for

the company.
"3. For the payment of the expenses of persons or agen-

cies constituting associations of carriers unless such associa-

tion is approved in advance by the Director General.

"4. For any political purpose or to directly or indirectly

influence the election of any person or an election affecting

any public measure.

"No passes or free transportation shall be issued by any

carrier under federal control or any official of such carrier

unless the issuance of such free transportation is expressly

authorized by the Act of Congress entitled 'An Act to Regu-

late Commerce, approved February 4, 1887, and Amend-
ments thereto'; and any such passes or free transportation

heretofore issued not in conformity with said act must be

recalled.

"This order applies to all carriers under federal control,

whether inter-state or intra-state."

The order as it applies to passes simply extends the pro-

visions of the federal law to cover intra-state as w-ell as inter-

state transportation. Some states have no anti-pass laws and

the laws in many states are more liberal than the federal

law, many of them allowing or even requiring railroads to

give free transportation to public officials.

.ALL NEW LOCOMOTIVES FOR EASTERN LINES

One of the most important matters that has come before

the director general has been that of motive power. The
eastern roads are now- using some 100 Consolidation loco-

motives built for the American railway lines in France;

during the last few weeks the larger part of the 165 loco-

motives on western roads ordered sent to the more congested

eastern roads have been so diverted; steps are being taken to

secure some 200 locomotives intended for Russia, but most

important of all is the order of the director general that the

locomotive builders should deliver to specified eastern lines

all the locomotives turned out in January. Feliruary and

March, regardless of the roads that ordered them. .About

150 are to be delivered in January, about 250 in February

and 250 in March.
Mr. Mc.Adoo has been in conference with officers of the

locomotive companies in the effort to secure early delivery

of engines which have been ordered and in making arrange-

ments for obtaining the use of locomotives ordered by the

Russian government. As one of the great sources of diffi-

culty has been the shortage of labor for repairing locomo-

tives, efforts have been made to transfer men from the west-

ern and southern lines to the eastern lines.

Bearing upon this locomotive situation and upon the

weather conditions is the statement issued by Commissioner

McChord on January 29 summarizing reports of the Inter-

state Commerce Commission's inspectors relative to the con-

gestion of freight traffic on the Pennsylvania Railroad

:

"A condition of serious congestion exists on the Pennsyl-

vania Railroad in the Philadelphia district and in the Pitts-

burgh district and the line between is practically blocked

with cars destined for those two points and beyond.

"In the Philadelphia yards the normal daily movement of

cars is 2.925. The reports covering the period from January
14 to January 25. inclusive, except for January 19 for which
no report was furnished, show that the maximum daily move-
ment was 2,210 cars, and the average was less than 2.000.

.And on these same dates there were from 54 to 61 trains

left over in the Philadelphia yards ready for movement but

for which no locomotives w^re available. The number of

cars left in the yards varied from 3,825 to 5,750. During
this entire period there were from 1,400 to 2.200 empty
coal cars in the yard for movement westward, and the num-
Iwr actually forwarded westward varied from 119 to 585
per day.

"On the Middle division, for movement in both directions,

there were approximately 11,000 cars left over each day.

While at times -the business accepted by the Philadelphia

and the Pittsburgh divisions was restricted, the traffic han-
dled when not restricted by connecting divisions frequently

did not exceed 50 or 60 per cent of the normal business.

"In the Pittsliurgh district, the average number of trains

for which no locomotives were available in Pitcairn and
Conway yards was more than 100 trains daily, and there

were approximately 10,000 cars left over in those two yards

each day.

"For four days on which the information was furnished,

coal mines in the Pitcairn district were supplied with a very

.^mall percentage of empties required, in one instance 324
cars Ijeing required and only 24 furnished on account of no
other empties being available.

"The principal cause assigned for the serious congestion

on this railroad is shortage of motive power, but it is clearly

apparent that the real cause is the impaired condition of

motive power available, as well as the lack of adequate

facilities for properly maintaining it. and excessive terminal

delays. For example, the inspector reports that the facilities

for maintaining the 149 locomotives assigned to Pitcairn

are entirely inadequate, and only such repairs as are abso-

lutely required are made, the demand for power being so

great that minor repairs and other work which would greatly

increase efficiency of locomotives are left undone; further,

that even if more locomotives were assigned there, it is doubt-

ful if they could be properly maintained or promptly han-

dled. -And at .Altoona. on January 23. the report for that
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date being typical, all of the 50 stalls of the engine-house

were occupied by locomotives undergoing repairs, 190 of the

2o0 locomotives despatched were repaired on inspection pit

and storage tracks where there was no shelter or protection

from snow and weather. Under such conditions, and in

the crowded and unheated enginehouses existing at many
points, some of which are too small to accommodate the large

locomotives in use today, it is not reasonable to expect that

necessar}- work can be promptly and efficiently performed.

Vigorous action must be taken to improve the condition of

motive power before relief can be expected."

BLIZZARDS HANDICAP RAILRO.ADS

Storms and continued cold weather together have made
the month just past the worst January from the railroad

standpoint in 50 years. The weather has prevented the

realization of the relief that was hoped from the five-day

closing down of industry and because of it "freight moving
w-eek" was far below expectations. Serious storms were

met both in New York and Chicago; and along the Ohio
river and in eastern Kentucky floods, floating ice and wash-

outs are causing considerable damage.

The succession of blizzards and low temperatures has

made it impossible to raise the embargo against general

freight ordered on January 23 on the Pennsylvania, Bal-

timore & Ohio and Philadelphia & Reading, which it was
expected would be in force but a few days. While one of

the most serious conditions, the inaljility of ships to embark,

because of the delay in obtaining bunker coal, has been

remedied, many of the eastern roads have been unable to

handle much new freight except food, fuel and necessary

government freight for several days and most of the reports

received at Mr. McAdoo's office have been discouraging,

while the daily reports of the Interstate Commerce Com-
mission's inspectors from various terminal points, received
by Commissioner McChord, continue to show conditions
approaching a paral}si.s of transportation at many points,
due to weather conditions, congestion in yards, shortage of
crews, and engines and cars in bad order with a shortage
of labor to repair them.

A. H. Smith, regional director in charge of the eastern
lines, reported on January 26 that it had been necessary
to suspend operations in Northern New York on account of
a heavy snow storm and that on account of a very severe
snow storm at Chicago all belt roads had discontinued ac-
cepting cars. Assurances that an adequate supply of cars
will be furnished for the transportation of food' supplies
for export to the allies was given by Director General Mc-
Adoo at a conference with commissioners representing the
British, French and Italian governments on Saturday and
some discussion was given to the question of diverting more
export freight to gulf ports.

Director General McAdoo has instructed, in the matter
of embargo on the Pennsylvania Lines east of Pittsburgh,
Baltimore & Ohio east of the Ohio River, and Philadelphia
& Reading, that the following e.xceptions be made:

(a) Food for animals.

(b) Material used in the operation and ujjkeep of coal
mines.

To provide for the rail movement of food and supplies
consigned to the French, British and Italian governments,
for ports on the North Atlantic seaboard, already accepted
or under permit, arrangements have been made to consoli-

date these shipments and move them in solid trains, or groups
of cars, east from Chicago, St. Louis and intermediate ter-

minals.

Pennsylvania Electric Locomotive
A Description of Interesting Details in the Running
Gear Construction and in the Electrical Equipment

TESTS have recently been made on the Philadelphia-

Paoli electrified section of the main line of the Penn-

.sylvania Railroad, of the experimental electric loco-

motive which has been built for main line freight service by

the Pennsylvania Railroad and the Westinghouse Electric &
Manufacturing Company. A brief description of this loco-

effort of approximately 87,000 lb. The continuous rating

is 4,000 hp. or 72,000'lb. tractive effort at a speed of 20.85

miles an hour, with the motors connected 'in parallel. For
starting and slow speed operation, a "cascade'' connection of

the two motors on each truck unit is provided. When re-

generating at continuous capacity, the locomotive is capable

I—JHl—^-» ^

U''^^il_J

Longitudinal Section of the Pennsylvania Electric Locomotive

motive, including the principal dimensions, was published
in the July issue of the Rail'iVay Mechanical Engineer, page
?>!'). It is the largest electric IfKomotive which has so far

been built, having a starting tractive effort of 1.30,000 lb.

and a total weight of 240 tons, of which 198 ton.= is carried

on the drivers.

The locomotive has a nominal one hour rating of 4,800
hp. at 20.8 miles an hour, which is er(uivalent to a tractive

of returning to the trollc)- system 4,400 lip. at a sjiecd of

21 miles an hour.

In service between Altoona and Johnstown, where it is the

intention eventually to use locomotives of this type, it is pro-

posed to operate trains with one locomotive at the head end

and one pushing. The continuous capacity at a speed of

20.85 miles an hour enables a trailing load of 2,.300 tons to

1)0 hauler! up a one per cent grade, 4,100 tons up a .5 jicr
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cent grade, or 11,000 tons on level track. Two locomotives

operating under the proposed plan are e.xpected to handle

3,900 tons westbound, where the ruling grade is 2 per cent,

and to handle 0,oOO tons eastbound over a ruling grade of

1.33 per cent. The speed chosen is considered to be about

the maximum desirable for the operation contemplated and

is governed by the size of trains as well as the characteristics

of profile and alincment.

In tlie previous article was given a general description of

the construction of tiie locomotive, but there are a number

of features of the locomotive, both mechanical and electrical,

which arc worthy of more detailed consideration.

The method of securing a rigidly maintained gear center

distance may be seen in the illustration showing the flexible

jack shaft gear and motor pinions with the casing removed.

The jack shaft bearing brass consists of a solid bronze bush-

ing pressed into an eye in the side frame. The removal of

this brass involves the removal of the main gear center from

the jack shaft. The armature bearings are contained in

housings which are fitted into pockets 27 in. wide by 14^
in. deep in the top of the frame casting. These pockets

depart from the rectangular in that the sides are tapered

1 in. in 16 in., the housing being forced into the pockets

under a pressure sufficient to produce local stresses in excess

of any that will be imposed in service. The housings are

then bolted in place both horizontally and vertically. The
<:enter distances between the gear and the motor pinions are,

therefore, as securely fixed as if all three bearings were m
an integral casting.

The active iron of both motor stators on each truck is

mounted in a unit motor frame and locomotive cross-tie

casting, which also surrounds the jack shaft. The arma-
ture bearings are arranged for oil ring lubrication, while the

jack shaft is fitted with oil and waste lubrication, a large

which is located in a counterbore in the outer face of the

gear center. A heavy key in the taper fit insures the proper
quarter of the crank pin. The crank pin is 834 in. in

diameter and has a throw of 30 in. Opposite its center is a

lead filled counterbalance with proper angular offset to com-
pensate for transverse unbalance. A complete counterbal-

ance is thus secured for all operating speeds.

The flexible gear is of the \\'estinghouse type which was

Motor and Jack Shaft Mounting

developed for railroad service and has previously received

wide application both on cars and locomotives. This, how-
ever, is the first commercial application in connection with
rod drive and no other railroad application approaches it

in the amount of power transmitted. The gear has a face

10 in. in width which is a radical departure from previous

Pennsylvania Electric Locomotive Hauling an Idle Steam Locomotive and Freight Train

waste cavity being provided in the side frame casting above
the jack shaft bearing.

The body of the jack shaft is 11 3^ in. in diameter with

a long taper on each end to receive the gear center. The
shaft is hollow, a hole 3 in. in diameter extending through
from end to end. The gear center is of cast steel with a
long hub which extends through the bearing brass and forms
the running surface of the journal. The bore of the gear
is tapered throughout its length and fits the taper on the

end of the jack shaft. The gear center is pulled home to

its seat on the shaft by a heavy nut on the end of the shaft,

railroad practice with overhung gearing. This width is

made practicable by dividing the gear rim at its midwidth

into two rings, independent flexibility being provided for

each ring relative to the gear center. The gear pinions are

integral and each meshes with both rings, the independent

flexibilit)' of which insures an approximately equal division

of the maximum load. The pinions and gear rims were

manufactured by the R. D. Nuttall Company and are of heat

treated steel.

The foundation of the cab structure consists of two built-

up Z-shaped girders 26 in. deep, which are spaced 6 ft. 1%
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in. apart. To the top of these girders is riveted a cover plate

upon which the electrical apparatus is secured. At the mid-
length of the cab is a built-in well 15 in. deep by about 3 ft.

in width, containing the electrol}"te supply from the liquid

rheostat, the sides of which are supported from the center

girder. To the bottom of this tank is secured the articulat-

ing device, which is of unique construction; in effect it is a

link by means of which the inner bumper beams of the two
truck units are held in contact, and by means of which all

Secfion 8~8.

Section Plan of the Curved Bumper Castings and Articulating Link

traction stresses are transmitted from the frames of one truck

unit to those of the other through the bumper beams, without

imposing any stresses upon the cab structure other than those

due to its own inertia.

The inner bumper beam of each truck unit is a steel cast-

ing of box section, the vertical faces of which are circular

arcs with radii equal to the distances from the center of the

cab center pin bearing. The two castings are thus in rolling

contact with each other as the angularity of the center lines

of the two trucks changes, due to track curvature. Sup-

detail the arrangement of the apparatus in the cab. Single-

phase current at a potential of 11,000 volts is collected by a.

pantagraph trolley, thence following a path through an oil

circuit breaker to the primary of the transformer from which

it is led to the framework of the locomotive, the circuit being

completed through the rails to the substation. The secondarj

of the transformer supplies power to the phase converter,

which may be considered as a combined motor generator^

transposing a portion of the power to a phase displacement

of 90 deg. from that of the transformer secondary voltage.

This, together with the direct supply from the secondary of

the transformer, forms a two-phase source of power which is

combined by means of a Scott connection to give virtually

three-phase energy.

A small single-phase motor which is mounted on the shaft

of the phase converter is used in starting to bring the phase
converter up to synchronous speed. It is then automatically

cut out and used as a direct current generator to excite a
winding on the rotor of the phase converter, to obtain a
power factor of unity.

A series of taps is used on the main transformer partly to

regulate the drop in the secondary voltage of the pliase con-

verter through its impedance when op>erating under heavy

loads, and the rise in voltage when regenerating; also to

correct the distortion of the phase of the secondary voltage

under varying loads. Electro-pneumatically operated unit

switches are used to change the various taps on the trans-

former in such a way as to enable the change to be made
from one tap to another without disconnecting the phase con-

verter from the secondary of the transformer, or momentarily
short circuiting the transformer coils.

Three-phase power is supplied to each of the four motors

through a set of five electro-pneumatically operated unit

switches. These motor primary switches are also used as re-

versing switches. One is used commonly for both forward
and reverse operation, and the other four switches are used in

The Articulating Device

—

Pennsylvania Electric Locomotive

ported from the bottom of the electrolyte well by means of

pressed steel channels are two steel castings, each of which

forms one jaw of a longitudinal pedestal spanning the two

bumi>er beams. This pedestal is closed by a binder generally

similar to the usual type of locomotive driving box pedestal

binder. The faces of the cast steel jaws are tapered and are

covered by long vertical extensions on the binder to which are

bolted steel wearing plates. When the locomotive is in opera-

tion the inner face of each bumper beam is in sliding contact

with one of these plates. Both the inner and outer surfaces

of the steel bumper beams are protected by steel wearing

plates one inch thick, and held in place by countersunk bolts.

The longitudinal cross section of the locomotive shows in

pairs to interchange the connection of two of the pliases for

oi)taining forward or reverse rotation of the motors.

The motors are arranged for two-speed combinations, or

normal regenerating positions, corresponding to approxi-

mately 10 and 20 miles per hour. On the low speed, each

pair of motors is connected in cascade; on the high speed,

the motor primaries are connected to the three-phase supply

in parallel, each secondary being connected to a regulating

liquid rheostat. The control is arranged so that the change

from one speed to another is made without losing more than

half the accelerating or regenerating torque, this l)eing accom-
plished by a progressive transition of the pairs of motors.

The liquid rheostats, which govern the acceleration of the
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driving motors, are located in two separate tanks, the cast-

ings of wiiich are built as a part of the cab frame. Each
tank contains two sets of electrodes. The li(|uid is circulated

continuousl\- through each of the tanks by centrifugal

pumps. Tile level of the licjuid in each tank may be varied

independently by means of tubular overflow valves, which

are controlled by differential air engines of the \\'esting-

house PK type. The rheostats are located in the center of

the locomotive, one pair at each end of a cooling tower com-
partment containing two cooling towers. .\ small percentage

of the liijuid is by-pas,sed to the top of the cooling towers

and tlows over the surface of the cooling trays back into the

main tank. Air is blown over the trays in a direction op-

posite to that of the liquid. In this way the Ijody of the

electrolyte in the main supply tank is sufficiently cooled by

the expenditure of a relatively small amount of energy for

pump operation, and the sacrifice of but a small quantity of

electrolyte through evaporation.

\\'hen the liquid level in the rheostats has reached its

maximum height, which occurs when the overflow valves oc-

cupy their uppermost position, a set of switches is automat-

ically closed to short circuit the secondary motor winding
and cut out the rheostats. A small motor generator set, the

motor of which is of the three-phase induction type, pro-

vides a source of direct current for energizing the field of

the phase-converter motor when it is operating as a direct-

current generator to excite the phase converter motor wind-
ing. Power to operate the control circuits and marker lights

is also obtained from this set.

One of the illustrations shows tlie master controller with

the case removed. The upper handle, which is designated

the "speed" handle, has three positions, one each for the

10 and 20 mile per hour combinations, and one midw-ay be-

tween these two which is used as the transition position to

enable one pair of motors to be changed over to a new com-
bination without losing the accelerating or regenerating

torque of the other pair. The center handle on the master

controller controls the acceleration of the locomotive. It has
three positions, marked "raise," "hold" and "lower." A
movement of the handle to the "raise" position and then

The Auxiliary Controller

back to the "hold" position gives a positive increment of

rise in the liquid level of the rheostats. ^Moving the lever to

the lower position and then back to the hold position re-

sults in a lowering of the level of the liquid in the rheostats.

In this way the speed of the locomotive is controlled during
either the cascade or parallel connections.

Overload protection is obtained by a current limit relay.

This has the advantage of not opening the circuit, but op-

erates first to arrest the rise of the liquid level in the rheo-

stats and then to lower the level if the accelerating current

goes beyond a certain fixed maximum value.

The liquid rheostats may be operated independently of

each other by means of levers located in an auxiliary con-

troller. This provides a means of equalizing the load on
the different pairs of motors and of reducing the current

supply to one pair, without affecting the other pair. Other

levers are provided in the auxiliary controller for raising

and lowering the trolley, starting and cutting out the phase

converter, and ojjerating the phase converter voltage and
phase balancing switches.

Due to the inherent characteristics of the induction motor

regeneration requires no e.xtra control equipment. Manipu-
lation of the master controller is exactlv the same for re-

Master Controller with Case Removed

generation as it is for running. The manipulation of this

type of locomotive is extremely simple for both running

and braking, requiring no special knowledge other than the

manipulation of the air brakes when handling heavy trains.

Tliere are two compressor sets on the locomotive, each a

four-cylinder, two-stage balanced compressor having a ca-

pacity of 150 cu. ft. These are manufactured by the West-

inghouse .\ir Brake Company. The armature of the motor

is fitted on the overhung shaft of the compressor. The motor
is a A\'estinghouse four-pole commutator tjpe for alternat-

ing current, and at 150 volts on each circuit develops 35

hp. continuous rating at 1,200 r. p.m. By making use of

a single-phase commutator motor, the compressor set can be

operated independently of the phase converter, the onl}- other

apparatus needed being the transformer. This motor has

characteristics similar to a series motor and gives a high
torque at starting. The compressor sets are controlled auto-

matically by electro-pneumatic governors.

There are two sets of motor dri\en blowers on the locomo-

tive. These blowers force air through ducts to the main
motors, phase converter and main transformer. They are

mounted one at each end of the cab. In the event of failure

of one set, the air ducts and dampers are so arranged as to

supply air to all the apparatus in the cab from the other set.

This feature also makes it possible to shut down one
blower set while switching, and also to reduce stand-by

losses, .\lthough normally operating three-phase, the blower
motor will run single-phase and act as a phase converter for

the circulating pump motors. After a run, the phase con-

verter may therefore be shut down and the blower motors
will continue to run on single phase after having been
brought up to speed on three-phase while the phase converter

was in operation. This makes possible a further reduction

in stand-bv losses.
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REINFORCING WOODEN FURNITURE
CARS

At the time when the wooden car rep resented the standard

tj-pe of construction, many railroads had built a large num-
ber of furniture cars and vehicle cars which were designed to

give the greatest cubical capacity which the clearance lim'ts

would permit. In order to bring the floor to the lowest

possible level, special types of bolsters were used and the

sills were brought down in line with the couplers. There
are many cars of this tv-pe still in use and even though
their construction is such that the cost of maintenance is

for the draft gear and would be capable of withstanding

severe shocks. Three types of reinforcing were considered:

( 1 ) A complete steel underframe carrying the vertical

load due to the weight of the car and the lading, as well

as the buffing and pulling stresses.

(2) A steel draft member extending the full length of the

car designed only to take the buffing and pulling stresses,

the vertical load being carried on truss rods.

(3) Steel draft members extending from the end sill to

the bolster, or a short distance beyond, and secured to the

bolsters and also to the center sill.

The application of a complete underframe would have

Underframe Reinforcing for Wooden Furniture Cars With Sills on the Line of Draft

As Used on the Chicago, Rock Island & Pacific

abnormally high, under the present conditions the cars must
lj«- kept in service. Many roads are therefore considering

methods of reinforcing such cars to make them fit to stand

hard service.

The Chicago, Rock Island & Pacific has recently applied

underframe reinforcing to a large number of furniture cars

of this type. Since the design presents certain problems

not encountered in designing reinforcing for cars having

the line of draft below the sills a description of the method
used may be of interest.

It was evident that the prime requisite of the reinforcing

was a construction that would provide a proper attachment

made it necessary to raise the floor level to an unusual height

and the short steel draft arm would have been difficult to

attach to the bolster in the proper manner. For that reason

it was decided to use a design of the second tyjje.

It was necessary to have the main member placed between

the two center sills, which were 9 in. ajjart. The construc-

tion finally chosen consisted of an 8-in. j4-lb. H-beam,
with the flanges vertical, reinforced at the lower edges by

two 4-in. by 4-in. ijy 3/2 -in. angles. The rivets joining the

angles and the H-beam were countersunk in the flanges of

the angles so tliat the assembled member would fit Ijctween

the sills. The sills rest on the ancles when the underframe
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is in position and arc fastened to it by bolts placed both

vertical))- and liorizontall)'.

A cast steel draft member extends from the bolster to the

end of the car. It is fastened to the center member by
rivets through lioth the vertical and horizontal llani'L's and

Draft Arm and Bolster Used With Girder Beam Underframe

is also riveted to the top flanges of the bolster. The draw-
ings show clearly how well this arrangement adapts itself

to the reinforcing of cars having the cut-out tie-plate type

This type of center sill member has laeen found to meet
all requirements on cars in regular freight service and the

cost of construction and application has proven much lower

than other types which have been tried. A similar design

has been used on cars having the sills above the line of

draft, which involves the use of a draft plate below the

H-beam, instead of cast steel end members, for the attach-

ment of the draft gear. Both designs are covered by patents

issued to E. G. Chenoweth, J. J. Acker and G. A. Hull,

all of tlic Rock Island.

SiiiKRLAX R.'iiLRO.AD One-Third EFi'iciiiNT.—Inefficient

transportation service by the Trans-Sil)erian Railroad is re-

sponsible for an immense congestion of traffic at Vladivostok,

was the statement of S. R. Bertron, a member of the American
( ommission to Russia, at the second conference of the Rus-
sian-American Chamber of Commerce held recently in New
York. "The Trans-Siberian Railroad is only giving about

thirty per cent efficiency," Mr. Bertron said. "On the books

of the line are double the number of locomotives the Penn-
sylvania Railroad has per mile. There are three times as

many men employed on the Trans-Siberian Railroad as the

Pennsylvania has, and yet the efficiency is only thirty per

cent. It is expected that our government will be able to

introduce a total of 75 locomotives and 1,000 cars in Rus-

sia during the present year, but this is only a small fraction

^^^C^^
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Details of Draft A

of bolster and sills on the line of draft. The building of the of what Russia requires in the way of railroad equipment,

reinforcing requires a comparatively small amount of labor [Press despatches October 16 said that the Stevens Com-
and the application is very easy as the main member can mission had improved the situation at Vladivostok, increas-

be jacked directly into position between the sills. ing the efficiency of the railroad 25 per cent.]



A 100-Ton Coal Car for the N. & W.
Single Member H-Section Center Sills; Load Car-

ried to Car Sides by Transverse Plate Girders

BY B. W. KADEL

THE Norfolk & Weutern recently built at its Roanoke arranged in pairs extending across the car from side to side.

Shops and put into service a 100-ton self-cleaning hop- Six pairs of doors are used, giving a door opening approxi-

per car, of all-steel construction, using six-wheel trucks, mately 19 ft. 6 in. long. Each pair of doors may be dropped
This car, known as the class HR, has been built as a sample independently of the others,

car the service results of which will determine the advisability The center sill of the car is composed of a Bethlehem

1^—/?/-'—

J

Arrangement of the Draft SIII8 and Draft Gear

of providing larger f|uantities of this type for this .service. 12-in., 843/2-lb. H-section and extends slightly jjcyond the

The design of the car follows previous designs of Norfolk bolsters at each end of the car, where it is milled off to exact

& Western hopper-bottom cars in that the drop doors are length and a true surface. Pressed-steel draft sills are

93
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spliced to the center sill by means of a steel back-stop cast-

ing and top and bottom cover plates. The draft gear stops

against this casting in butting and tlie back stop casting is

arranged to directly abut the end metal of the H-section, so

that all the buffing load is delivered to the center sill without

depending on rivets for this purpose.

The draft sills are made of 7 16-in. steel plates, flanged,

and are tapered from 12-in. in depth at the rear to 15-in. in

connecting the coupler to ihe yoke, and it will be seen from
the draft gear layout that an exceptionally large bearing sur-

face has been provided between the ke)' and the )oke and
between the key and the coupler. The key has been relieved

of all bending stresses by allowing the outward extensions of

the back k«y bearing on the coupler to overlap the inside

extensions of the front yoke bearing.

The car is equipped with Sessions type "K" friction draft

gear, and the coupler used is the M. C. B. 6-in. by 8-in.,

type "D," with a shank 2134-'n. long. For a carrier iron a

5-in. b\- 33'4-in. by 7/16-in. angle is used. This is sup-

ported upon flanges cast from the cheek plates and is held in

place by two bolts through the vertical flange of the angle.

The weight of the coupler is carried directly' on the cheek

plate shelves, upon which rests the horizontal flange of the

carrier, and the bolts merely keep it in place. The coupler

limit stops are formed by turning up the horizontal leg of the

angle iron at the ends. Bv this arrangement removing the

Details of the Bolster and Elevation of the Hopper End of the

Norfolk & Western Hopper Car

dejjth at the front end and are spaced 15' 4 in. between the

webs.

The Farlow one-key draft attachments are used. The
cheek plates are riveted to the inside faces of the draft sills

and form the stops for the front follower in pulling. The
yoke is laid horizontally and is continuous. The buffing load

is transmitted through the rear end of the yoke directly to

the back stop casting. A IJ^-in. by 5-in. key is used for

of the Car Body

carrier iron also removes the limit stops and the \oke can

then be drawn out of the end of the coupler pocket.

The car is built up of plates and structural sliapes, the

minimum. plate thickness being '4 in. Three diaphragms or

transverse plate girders are placed across the car to support

the center sill and transfer the weight of the lading to the

sides of the car. At these diaphragms are placed inside

side stakes and wing plates are also carried up from the

diaphragms to a point near the top coping angle to stiffen

the sides of the car. Midway between the diaphragms are

placed outside side stakes of Carnegie M-24 cross-tie sec-

tion. The splices in the side sheets are made at these stakes.

Cross-ties of 5-in. I-beam section are placed across the coal-

space near the top of the car in the same transverse planes

as the side stakes. The side stakes support the car against

the cradle of the car dumper, over which the car must tie

handled at times.

The top coping angle is a Carnegie bull) angle of 4-in. by
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3J/>-in. by -Ji-in. section, which extends the full length of

the car. For a bottom flange member a 5-in. by f^-in. flat

bar is used; this member is in tension only. Where the load

requires it, near the center of the car, this bar is reinforced

with 5-in. by 5/16-in. flat bar.

The slope of the iiopjier is 33 deg. and between each pair of

doors is a small hood to make the car entirely self-cleaning.

These hoods are likewise constructed to have slope angles

of 33 deg.

Jlie ends of the car are formed into plate girders and are

carried up to form end coal boards, tlius encouraging filling

out the ends of the car at the tipples and insuring a good
heap. The outer ends of the draft sills are supported from
these end plate girders by two 4-in. by 3-in. by 34-'^- vertical

angles. Care has been taken lo properly attach the end
plates to the corners of the car so that the downward forces

from the coupler ma\- he properly transmitted to the sides of

the car.

The end sill is an S-in., llj<;-lb. channel, which is framed

1^ h-
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Construction of the Drop Doors

at the corners to 7-in. by oj/i-in. by fs-in. angles forming

short side sills under the slope of the hopper.

Diagonal braces of 7-in., 12-lb. channels are used, extend-

ing from the corners of the car to the back end of the draft

sill corner plates, to which they are riveted.

each end of the bolster a 3 1/16-in. by 2^-in. by 7/16-in.

Z-bar is used. The web plate of the bolster is carried out

and riveted directly to the web of this Z-bar, thus avoiding a

duplication of rivets and framing angles at this point. Jack-
ing pads are provided at the ends of each bolster so that the

car may be jacked at one point and stooled at the other.

The doors are supported by a simple door hook arrange-

ment manufactured by the Wine Railway Appliance Com-
pany. No winding shafts are used, the doors being raised by

The Drop Door Latch and Lock

hand. This arrangement is shown in detail in one of the

drawings.

The center sill where it passes through the coal space of

the car is faced between the flanges with 1 '/s-in. oak boards

so as to present smooth sides for the coal when dumping
from the bottom or in the dumping machine.

The car is equipped with the Lewis articulated six-wheel

trucks as manufactured by the American Steel Foundries.

It is fitted with Westinghouse 10-in. by 12-in. air brake

equipment. The hand brake is of the customan,- pattern,

except that the brake staff is made in two pieces with reduc-

tion gears placed between them in order to give the necessary

Cross Sections Showing the Details of the Doors for the Norfolk &. Western
100-Ton Coal Car With Their Attachments to the Car

At each corner is a push-pole pocket which also includes

a jacking pad beneath the corner construction. The design

of the corner has been so worked out that, either in poling or

jacking, the end metal of the structural sections come into

bearing, and the load is transmitted to them without depend-

ing upon the rivets. Special provision has been made at the

top of the 4-in. by 4-in. by S/16-in. corner angles to take

care of the loads at this point when the car is stooled under

the corner jacking pads.

The bolsters consist of plate girders which are located above

the center sill and beneath the hopper chute. These are con-

structed of >4-in. web plates with top and bottom flange an-

gles on both sides of the plate, and cover plates. The angles on

the inside of the web plate and the' cover plates are stopped

off where the reduction in stress permits. For a side stake at

braking power without having an e.xcessive amount of chain

to wrap.

During the several months that this car has now been in

service its performance has been entirely satisfactory. The
general dimensions are as follows:

Inside length 45 ft. 6 in.

Coupled length 49 ft. 2 in.

Length over striking faces 46 ft. IVz in.

Truck centers 34ft.2in.
Inside width 9 ft. 6 in.

Extreme width lOft.l^in.
Height to top of sides lift.

Extreme height 12 ft. 10 5| in.

,

Volume, level full ; 2,S2S cu. ft.

Volume, 30-deg. heap 552 cu. ft.

Volume, total o,3S0 cu. ft.
'

Capacity 100 tons

Light weight 60.000 1b.
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The Tank Car In Interchange
Characteristics of the Different Types Under M. C. B.

Specifications ; Important Points for Car Inspectors

BY E. S. WAY
Superintendent of Equipment, General American Tank Car Corporation

IN
1916 the M. C. B. Tank Car Committee went into the

question of the construction of tank cars more thoroughly

than ever before and new specifications were adopted.

In addition definite classifications were given as follows

:

Class I.—Tank cars for general service, with wooden or

steel underframes, or without underframes, built prior to

1903.

tions for Classes III and IV. Provision was also made
limiting the use after January 1, 1918, of Classes I and II

cars, where the tanks have been tested to only 40 lb. per

sq. in., to the transportation of products whose vapor

pressure at a temperature of 100 deg. F. does not exceed

10 lb. per sq. in., and which do not give ofi inflammable

vapors at or below a temperature of 80 deg. F. In addition.

iG.A.T. X.I9I7
IKm U^t.rN-j^'v^

Class III—Tank Car Built According to MCB 1917 Specifications

Class II.—Tank cars for general service, with steel under-

frames or without underframes, built between 1903 and
May 1, 1917.

Class HI.—Tank cars for general service built after May
1, 1917.

Class IV.—Tank cars for the transportation of volatile

inflammable products whose vapor pressure at a temperature

of 100 deg. F. exceeds 10 lb. per sq. in., built after May 1,

1917.

In 1917 some minor changes were made in the specifica-

•Froni a paper presented before the Car Foremen's Association of Chicago.

detailed specifications were adopted under the following

head

:

Class V.—Insulated tank cars of especially heavy con-

struction, built after January 1, 1918, for the transportation

of liquid products whose properties are such as to involve

danger of loss of life in the event of any leakage or rupture

of tlie tank. Liquid products of this description whose ship-

ment has been autliorizcd are: chlorine and sulphur dioxide.

The third paragraph of the Preface of the M. C. B. Code

of Interchange Rules reads:

"Inspection of freight cars for interchango and method of
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loading will he in accordance with this Code or Rules, the

Specifications for Tank Cars, and the Loading Rules, issued

hiv this Association."

Thus it will be seen that tlu' tank car specifications prac-

tically jjecome a part of the interdiangc rules, and it there-

fore devolves ujion the car inspector to utilize his leisure

moments in familiarizing himself with these rc(|uirements.

To assist those not alrcad\- familiar with the requirements,

to differentiate lietwecn the different classes of cars, the fol-

lowing [joints will probably be of assistance:

The tank car specifications define a tank car as follows:

"Any car to which one or more metal tanks, used for the

transportation of liquids or compressed gases, are permanent-

ly attached.

"Note—These specifications do not apply to cars having

wooden or glass lined tanks; nor to tanks enclosed in box

or other house cars.

"Sec. 23, Test of tanks, does not apply to cars specially

designed for the transportation of solids, such as lime ni-

trogen.

"To indicate to inspectors and others handling cars with

wooden or glass lined tanks or cars specially designed for

the transportation of solids that such cars do not come under

words, it must be secured to the underframc l)y some means
other than by the u.se of head blocks.

(c) Safety appliances must conform to the arrangements

.shown in Fig. No. 7 of the specifications for tank cars re-

vised 1917. the principal points of which are that the run-

ning boards must have a ma.ximum height not to exceed

50 in. above the top of the rail, and the tank must be pro-

vided with dome ladder, dome platform and hand holds.

The Class IV car is constructed practically the same as

the Class III car, the idea Ijeing to make it possible to con-

vert the Class III into a Class IV car if desired. The prin-

cipal difference between the two is that the Class IV car

must be insulated by the use of insulating materials and, in

addition, the entire tank covered by a metal jacket. Further,

these tanks must be tested with cold water at a pressure of

not less than 75 lb. per sq. in. and so stenciled, although

in some instances they may be found to be stenciled as tested

at 100 lb., which was required prior to May 1, 1917.

The Class V car is insulated and in general appearance

resembles the Class IV car. It can be distinguished, how-
ever, from the latter by the test stenciling, which will show a

pressure of 300 lb. per sq. in. Further, the safety valve and
other dome fixtures, which are especially designed, are en-

V

—

Insulated Tank Car for the Transportation of Liquified Ci

tlie provisions on the tank car specifications, the words
'Wooden-lined Tank—Pressure Test not Required," or 'For

Solids Only—Pressure Test not Required," as the case may
be, should be stenciled on the tank in place of the record of

test of tank."

Generally speaking, the "Date Built" as stenciled on both

the tank and underframc will serve as a gu'de to ins])ectors.

The majority of wooden underframc cars will be found to

be Class I cars and built prior to 190.^. although there were
some steel underframc tank cars built prior to this date

which would be subject to Class I requirements.

All tanks having single riveted seams and mounted on
steel underframes or without underframes, built subsequent

to 1903, will be subject to Class II specifications. However,
there w-ere tanks built with douljle-riveted seams prior to

May 1, 1917, which would likewise be Class II cars.

The outstanding features of Class III tank cars are:

(a) The tanks are double riveted throughout with the

exception of the dome head seam, which may be single riveted.

(b) Tank secured to underframe by anchorage at the

bolsters or at some point or [loints between l)olsters. In other

tirely covered by a metal casmg, the object of this being to

prevent damage to the valves and consequent escape of the

contents in case of wreck or accident. This latter feature

is very impoitant ijy reason of the deadly fumes given oft by
either chlorine or sulphur dioxide.

Care will of course have to be exercised to distinguish the

Class IV and Class \' cars, both of which are insulated,

from other insulated cars that are used for the transportation

of water, wine, hot pitch, etc., the test pressure of which will

not exceed 60 lb. per sq. in.

The specifications as revised in 1916 and 1917 also refer

to the tank car that is rebuilt either by the application of a

new tank or a new underframe. Such cars, if rebuilt after

May 1, 1917, must have the tanks secured to the underframe

by some means other than headblocks and must have the

safety appliances standardized to meet the requirements for

new cars. There are of course additional requirements, but

the two just referred to are perhaps the most prominent.

Let us now consider briefly the various interchange rules

relating specifically to tank cars

:

Rule 2, Section B. second paras,raph—"Cars containing
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inflammable liquid which is leaking must be repaired or

transferred without any unnecessary movement or at nearest

available point."

The proper application of this provision necessitates in-

spectors being familiar with the facilities, at or nearest to-

their respective districts, for either repairing such car or for

the transfer of lading, as the case may require.

Ride 3, Section E—"Tank cars (empty or loaded) will

not be accepted in interchange unless they comply with the

M. C. B. Tank Car Specifications."

This is a rule which, like some other rules in the inter-

change code, if applied literally and without the exercise of

good judgment, will work hardships on the delivering line

as well as on the shipper. A thorough knowledge of the

specifications is therefore necessary in order that the purpose

of this rule may be intelligently served. To be more ex-

plicit, there may be certain conditions found on a tank car

that do not fully comply with the detailed requirements, but

which would not interfere with the safe movement of the

car or contents. The rejection of a tank car because of such

conditions would in most cases serve no good purpose, but

on the contrar)' may, from a carrier's viewpoint, result in

unnecessan.' and undesirable movements, as well as delays

that would be serious and expensive to the car owner or

shipper. Obviously, the proper procedure in such cases

would be to report the objectionable features to the car owner
who could have them corrected at the first opportunity.

Rule 3, Section (g)—regarding stenciling date built on

cars provides that in the case of tank cars the body and tank

should bear distinctive dates unless constructed at the same
time. This rule became necessar}' on account of the large

numbers of wooden underframe tank cars being rebuilt with

steel underframes. the stenciling of the date built on both

tank and underframe serving as a basis for depreciating the

^falue of tank and underframe separately in cases of de-
stroyed cars and also serving as a guide to inspectors in

checking up rebuilt tank cars with the specifications for the
reason that tank cars rebuilt after May 1, 1917, are subject
to 1917 revised specifications.

On pages 17, 19 and 21 of the interchange code will be
found a number of interpretations relating to tank cars.

1 hese interpretations are self-explanaton,-. There ' is one
point, however, which it might be well to mention, viz., the

requirements relating to test of tanks and safety valves.

There appears to be some misunderstanding on the part of
the railroads as to their responsibility in the matter of test-

ing tanks and safety valves where the test periods expire
while cars are in their possession. In a number of such in-

stances, certain railroads have taken the question up w'ith

the car owners asking disposition of the cars whereas they

should make the necessary tests at the nearest point where
they have facilities for handling this work, which they are

obliged to do under the M. C. B. rules. In other words,
these tests should be treated the same as any ordinar\- repairs

to freight cars.

Rule No. 9, last paragraph, states: "\Mien tank or safety-

valve of tank cars is tested in accordance with the M. C. B.
Specifications for Tank Cars, the certificate of test, as re-

quired by the Interstate Commerce Commission Regulations,
must accompany the billing repair card."

The certificate of test is a form prescribed by the Bureau
of Explosives, and it is very important that it be properly
executed as required. When tests are made by parties other
than the owners, the certificate of test should be made out in

triplicate, one copy to be retained and two sent to car owner.
There are a number of rules contained in the Bureau of

Explosives Pamphlet No. 9 which should be carefully studied
in connection with this subject.

C. M. & St. p. Fifty-ton Gondolas
Steel Center Sill Designed to Resist Buffing Stresses

Only; The Load Is Supported by Six U in. Truss Rods

THE Chicago, Milwaukee & St. Paul is now building at

its shops at Milwaukee and Taccma 1,500 50-ton gon-

dola cars. A composite design has been adopted for this

equipment, principally on account of the difficulty of secur-

ing prompt deliveries of steel at this time. Although heavy

In the design of the car the principal aim was to use wood
as extensively as possible and yet provide a car that would
gi\'e good service and insure economy from the standpoint of

maintenance. With this thought in view, a heavy steel center

sill has been provided to take care of the buffing and pulling

stresses, while the weight of the body and lading is carried

on wooden sills and truss rods. The length of the car over

1_^ .^
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Cross Section of Car at Hopper

sills are used, the ratio of light weight to capacity has been

kept rea.sonably low, the average light weight being 42,100
lb. It will be seen, therefore, that the ratio of the revenue load

to the maximum total weight of these cars is 72..? [ler cent.

Hopper Car for the

the end sills is 42 ft., the maximum width, 10 ft. l^j in.,

and the maximum height from the top of the rail, 8 ft. 6^
in. The body of the car is .59 ft. 1 1 Yz in. long, 8 ft. 7 in.

wide, and 4 ft. 3>s in. deep. The cubical capacity of the

car, with the load heaped 2 ft. al)0ve the sides, is 2.000 cu. ft.

In the construction of the car body the metal i)arts have
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been confined almost wholly to the center sill members. Two
channels, of 15 -in. 3 7 -lb. section, extend from end to end
of the car and are reinforced for the entire length by 1^4 -in.

by 20-in. cover plate. Under the center sills two truss rods,

\y2 in. in diameter with 1^4 in. upset ends are provided to
carry' the weight of the lading. The body bolsters are built
up of rolled sections and filler castings. The tension mem-
ber, which passes through the neutral axis of the center sills,

is % in. by 12 in., while the compression member is lyi in.

by 12 in.

The sides of the car body are supported by two wooden
sills, tlie outer 5 in. by 13^ in., and the inner 4J^ in. by 10
in. These sills are also reinforced with two 1 J/2 -in. truss

rods.

The four hoppers, 23^ in. wide and 8 ft. long are placed
between the center sills and side sills, the centers being 12

ft. 3 in. from the ends of the car. Short intermediate sills

extend from the ends of the car to the hoppers and between

the hoppers, being supported by the end sills, body bolsters

HELICAL SPRING CALCULATION
BY ALBERT H. LAKE, JR.

W here the end for a helical compression spring as shown
in Fig. 1 is not formed by grinding, but is forged and drawn
out, the bar that the spring is made from is some shorter
than the bar in the finished spring.

Fig. 2 shows an improper form of end for a compression
spring. The end of the tapered part should not come in
contact with the adjacent coil as that would make this coil
non-efi"ective from the point of contact to where the taper
starts, which would be one-quarter of a coil.

Fig. 3 shows a correctly tapered end before coiling.
In the following formulas:

d = diameter of bar from which spring is made
D n= mean diameter of coil
h = solid height of spring
L = blunt length or length that bar is cut from stock
Li := length of tapered part on each end of bar
Ls = total length after tapering
N, = number of effective coils
Ns = total number of coils

-fi-->i<—?-_^ s'o-li^efJ^^^c.
//iF/oor

^^^mp^^mif^^: m^'j>'?^<mm^^^s^m^'^t^^i^^^

-+-1
' -.n--^l^

Details of Center Sills and Draft Attachments

and needle beams. The side stakes are i]4, in. by 5 J/2 in.

Every third pair of stakes is tied together with a 34 in. rod

extending under the center sill. The sides of the car body
are 2]/^ in. thick and the floor is IJ/^ in. thick.

The hoppers are reinforced on the sides and the ends by

metal strips bolted on the inner side to the center sill channel

and on the outer side to the two side sills. The dumping
mechanism consists of ly^-m. shafts extending across the car

above the deck, with chains to raise the hopper doors. A
S-in. by S-in. angle iron is placed over each shaft to protect it

from the lading.

The details of construction of the hoppers are .shown in

one of the illustrations.

On account of the difficulty of securing clearance between

the brake wheel and the end of the car, special types of

ratchet brakes have been applied.

Among the specialties used on these cars are Bettendorf

truck side frames, Bettendorf and Buckeye cast steel truck

bolsters, Barber lateral rollers, Ajax brake beams, Major

couplers with Buckeye cast steel yokes and the Miner fric-

tion draft gears.

The length of the tapered part on each end should be three-

3 X D X 3.1416

fourths of one coil or L^ =
4

The thickness A, Figs. 1 and 3, at the end of the tapered

part should be equal to one-fourth of the diameter of the

d
bar or ^, as this will bring all of the coils in contact at

4

the same time when the .spring is compressed solid,

h

The familiar formula N ^ — where A' = the number of

d
coils, can only be used to find L, as it gives neither the total

number or effective number of coils.

The length of bar required, that is, the blunt length to be
ordered or cut from stock, is found bv the formula

3.1416 X D X h
L=

d
This is true only when the tapered part is made as shown
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in Fig. .) where L --- blunt length, L, length of tapered jjart, (if the following dimen.'^ions: d == 1 in., D ^^ 5 in., h = 6.5

X = one-half of one coil, v = one-fourth of one coil, and in., then:

d
A = —

4

Tiie numher of effective coils is found by the formula

,1.1416 > 5 in. X 6.5 in.— 102.1 in.

L.=

1 in.

3 X 5 X 3.1416 47.124

11.78 in.

F/gr./.

4 4

3.1416 X 5 X 6.5 3.1416 X 5

+

F/ff.Z.

1

15.708
10"" 1 1
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MICROSCOPIC STUDY
OF

WELDED TIRES

BY S.W.MILLER

SOME time ago, the writer's attention was drawn to tlie

fact that it was rather common practice to fill up slid

flat spots on steel tires, and to make other repairs of a

similar nature, by fusion welding methods, with a view to

saving the metal of the tire which would have to be turned

off to remove the flat spot. This practice was started be-

cause of the apparent resultant saving, not only in tire metal,

but in repair cost and time, and if the method was successful

it is obvious that this saving would be very great. But there

Fg. 1—Section of Tire Showing Welded Flat Spot.

was the possibility, and a very strong one, that such a method
was in reality unsatisfactory, and even dangerous, because

of the changes produced in the structure of the metal by the

heat, which would change its physical properties.

As the writer knew of no tests showing what had occurred

during and after the welding, he decided to make some for

his own information, and the results so strongly confirmed

his beliefs that they are here presented in the hope that those

who may take the trouble to study the matter will see the

danger of the practice. Fusion welding processes are capable

of wide application, but diey are not a panacea and should

be used with discretion.

For the purpose of test a scrap tire from a switch engine,

shown in Figs. 1 and 2, was selected and the physical and
chemical properties were obtained from the manufacturers.

A comparison of these properties with tlie A. S. T. M. specifi-

cations for standard switch engine tires is made in the ac-

companying table and shows that the tire selected for test

met all the requirements.

The weld was made by the oxy-acetylene process, about

34 in. of metal being added at the thickest part of the weld,

and low carbon steel wire of about .08 per cent carbon con-

tent was used as a filler. After allowing the tire to cool to

the room temperature it was marked off in sections beginning
at the center of the weld, and extending beyond its end, as

shown in Figs. 2 and 3. The sections were then cut oft' in a
power hacksaw, polished, etched and photographed.
The etching showed that it was advisable to use tliree test

pieces per section, and these were marked off", as shown on

Tire to

be tested

Tensile strength 141.200 lb.

Elongation in 2 in..., 11-1 per cent
Reduction of area 29.1 per cent
Carbon content 765 per cent
Manganese 707 per cent
Phosphorus 047 per cent
Sulphur-, 037 per cent
Silicon 239 per cent

-A. S. T. M.
specifications

125.000 lb.

8.0 per cent
12.0 per cent
.70-.85 per cent
Xot over .75 per cent
Not over .05 per cent
Xot over .05 per cent

-.35 per cent

the lines on Fig. 4, which also shows the location, marking
and hardness numbers obtained from Brinell and scleroscope

tests.

These test pieces were marked to include, as far as could

Fig. 2—Tire Marked off in Sections.

be seen, the same structure as shown by the coloration pro-

duced by the etching in Fig. 5, it being desired to obtain a
number of test pieces from each type of zone. For example,

it was thought tliat test pieces 4, 7, 10, 13 and 15 (Fig. 3)
would probably give nearly the same results, but quite differ-

ent from test pieces 6, 9, 12 and 14, which were in an entirely

different zone, as shown by the etching.

The numbers in Fig. 2 were the ones for the original test

pieces, and may be partly seen in Fig. 3, stamped into the

sections. The white numbers in Fig. 4 are the ones later de-

cided on, and which are used throughout this article.

It appears from Fig. 5 that the changes o* =t'-'""*"'-e indi-
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cated may be divided into four principal zones. These are

zone .1, the added material; zone B, the darkest one which
has the tinest grain, having been heated above the critical

range and rapidly cooled by conduction of the heat to the

rest of the tire; zone C, the lightest one which has been heated

It is important to remember that, while the zones appear to

be rather sharply defined, the temperature was not uniform in

any one zone and gradations within each zone may be ob-
served, except in zone D, which has been subjected only to a
strong drawing heat, such as occurs some distance back of the

Fig. 3.—Sections Cut Fr the Tire for Test.

within the critical range, and, therefore, softened, and zone

D, intermediate in color, which has been heated below the

critical range and, therefore, is not changed from the original

with regard to grain size. This last represents, as nearly as

Fig. "(—Sections Polished and Etched Showing the
IHardness Numbers

fwssible, the original condition of the metal jjefore the welding

was done. There are also narrow transition zones between A
and B, B and C, and C and D, which will be considered later.

point when a cold chisel is tempered after hardening. This
heat has altered the physical properties, although it was not
high enough to affect the grain size.

The light section of zone C, at the left of Fig. S, is caused
by the material in that vicinity having been heated twice.

The added material was here first applied lengthwise near
the flange, and later the welder returned along the outside of

the tire, resulting in the second heating. Such an appear-
ance is always noticeable when the material is so added.
The microscope is necessary to show the changes in the

Fig. 5—Etched Section Showing Different Zones and Location
of Photomicrographs

transition zones and the most imjiortant of tlicse is the one

between ,1 and B. Here the steel has been decariwnized by

the heat, and contains probajjly aljout an average of .4 i)er

cent carjjon. The width of this zone is from .05 in. to .08 in.,

and will vary with the temperature and its duration.

The zones between B and C, and C and D are wider,

although it is hard to give the dimensions. And while there

are considcraijle differences in the structure of the pearlite

in any one zone, and while the (Hfference between what might
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he called a maximum condition in one zone and a minimum
condition in another zone may be small, yet the average con-

dition in one zone is very different from tliat in the other
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for tire steel, those in zone B should not be tolerated, and the

11 per cent decrease in tensile strength of zones C and D
should at least be looked on with suspicion.

The Brinell and scleroscope figures are given in Figs. 4

and 9. Both of them indicate in a very striking way the dif-

ferences in the zones, and the scleroscope figures in Fig. 9 show

clearly the gradations in the zones before referred to. Both

appear to be more nearly related to the elastic limit than

to the tensile strength. It will be noted that the metal in the

zones as laid out shows to be fairly uniform in any one zone,

but that tlie zones differ quite widely from each other.

Zone A is very soft as it is composed of low carbon mate-

rial, and no readings are given as they would not bear on the

subject.

The metal in zone B is quite uniform, and is in harder

condition than the rest of the tire metal. This is as would be

expected, as the metal in this zone received a virtual quench.

The metal in zone C is necessarily less uniform than in

zone B, as the condition of the metal in this zone varies some-

what from one side of the critical range (within which this

metal was heated) to the other. This zone has the softest

The average

given as:

hardness of the different zones mav be

Scleroscope

^ ^^.-* -^ ^•^o\ jt\p 5-.',5^
_;

*.'«
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Fig. 10—Test Piece 1—»30 Di. Fig. 11—Test Piece 1— 1200 DIa. Fig. 12—Test Piece 23—430 Dia.

Fig. 13—Test Piece 23—1200 Dia. Fig. 14—Test Piece 15—*30 Dia. Fig. 15—Test Piece 15—1200 Dia.

Fig. 16—Test Piece 5—130 Di Fig. 17—Test Piece 5—1200 Dia. Fig. 18—Test Piece 6—430 Dia.

Fig. 19—Test Piece 6—1200 Di, Fig. 20—Test Piece 9—430 DIa. ig. 21—Test Piece 9—1200 Dia.

Fig. 22-Spot 2, Fig. 5—50 DIa. Fig. 23—Spot 4, Fig. 5—430 DIa. Fig. 24—Spot 5, Fig. 5—430 Dia.

Fig. 25—Spot 6. Fig. 5—430 Dia.

i

Fig. 26—Spot 7. Fig. 5—430 Dia. Fig. 27—Spot 8, Fig. 5^30 DIa.

Fig. 28—Spot 10, Fig. 31—50 Dia. Fig. 29—Spot 11, Fig. 31—50 Dia. Fig. 30—Spot 12, Fig. 31—200 DIa.

Pliotomicrographs Showing Changes In Structure of Welded Steel Tires Due to Overheating.



Febrlarv, 1918 RAILWAY MECHANICAL EXGIXEEK 109

the one appearing closest to the average being selected as

representative. It was the aim to correlate, if possible, the

physical properties and the microstructure, and although this

can be done only in a general way, there seems to be a fair

degree of correspondence.

The following table, using the nomenclature of Howe and
Lev}- for the different varieties of pearlite,* gives a fair idea

of the essential differences in the zones, and should be com-
pared with Figs. 10 to 30.

Zone 430 diameters 1.200 diameters Tensile Elastic
strength limit

B Sorbite, sublamellar Very fine lamellar 120,9001b. 57.700 lb.

pearlite, ferrite. pearlite, sorbite,
ferrite.

C Sublamellar pearlite, Sublamellar pearl- 110,8001b. 45.400 1b.
sorbite. ite. •

D Sublamellar pearlite, Fine 1 a m e 1 1 a r 110.8001b. 45,400 1b.

sorbite. pearlite.
Original Lamellar pearlite. Very fine lamellar 125,250 1b. 45,750 1b.

sorbite. pearlite.

It is interesting to note that the elastic limit in zones C
and D varies but little from that of the original, while the

tensile strength is much less. Howe and Levyf discovered

that, under certain conditions of heating and coolins. steel

Under higher magnification (1,200 diameters) the sorbitic

parts shown in Figs. 23 and 27 usually resolve into lamellar
pearlite, those in Fig. 27 being coarser than in Fig. 23. This
can also be seen by comparing Figs. 10 and 12 with Figs. 11

and 13.

Zone C, Fig. 25, is practically free from lamellar pearlite

and sorbite, and is composed almost entirely of what Howe
and Levy call sub-lamellar and granular pearlites. It is very
similar to Fig. 20. The intermediate zone, between zones
C and D, consists of a mixture of the elements of the two
zones, and is shown in Fig. 26, which shows both lamellar
and sub-lamellar pearlites.

The transition zone between zones B and C as shown in

Fig. 24, consists of a mixture of sorbite and .sub-lamellar

pearlite.

Fig. 28 shows the effect of simply heating the tire to the

melting point, and Fig. 30 shows the change at a higher mag-
nification, from which it would appear that the carbon has
Ijeen reduced, at least in places, to about .4 per cent.

Fig. 22 shows the transition zone between zones A and B.
The decarbonization of the original material is clearly shown

Fig. 31—structure of Test Piece After Being Heated to the Melting Point—3.5 Diameter

of .92 per cent carbon loses much of its tensile strengtli, while

the elastic limit is but little affected. It may be considered

that the above figures tend to confirm this, although the tem-

peratures and rates of cooling are not accurately known; also,

the test pieces were taken crosswise of the tire, so that actual

comparisons cannot be made. But it appears that breaking

up of the cementite in the pearlite, or, in other words, deviat-

ing from normal lamellar pearlite, decreases the tensile

strength materially, though it may not affect the elastic limit.

'Ihe change in structure is well .shown in Figs. 23, 25 and

27, at a magnification of 430 diameters, and should be com-

pared with Figs. 10 and 12. They are taken from the

section shown in Fig. 5, at the points marked 4, 6 and 8. At

this magnification, the structure in Fig. 23 is much more sor-

bitic and also finer grained than that in either Figs. 25 or 27,

and it would be expected that such material would be

stronger, but more brittle, than materials typified by the other

photograph.-.

It should be noted that, in zone B, there are frequent plates

of free ferrite. which are rarely seen in zones C and D.

•Journal of the Iron and .Slccl Institute, 1916, No. 11. page 220.
tjournal of the Iron and Steel Institute, I9I6, Vol. 11. p3(re 233.

by the white ferrite films around the grains in tlie left half

of the photograph. The right half shows the added material.

This is another matter that militates against the use of any

welding process in connection with tires. Tlie heat, com-

Ijined with the oxygen in the air, will certainly remove from

the steel some of its carbon, thus making it unsuitable for

tires. It might be thought that such a loss could be counter-

balanced by using a higher carbon steel for the added ma-
terial. But this is not possible entirely, and even then not

beyond a certain limit, which limit is too low. For example,

the simple melting of a piece of tire steel, before adding any

material, produces a structiire as shown in Fig. 31 at the

right; while tlie use of drill rod containing about .9 per cent

carbon results as shown in the same figure at the left.

It also appears that the higher the carbon, the greater the

proporlionule amount burnt out in a given time; i. e., if a

.9 per cent carbon rod is used, the carlion will probably be

reduced, as shown roughly by the microscope, to between .5

[ler cent and .6 per cent, or a reduction of about 40 per cent.

There is certainly no such reduction in the case of .08 per

cent to .10 per cent carbon steel.

Again, Fig 29 shows clearly that, in melting the tire steel.
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and addinp .<? [ler cent carljon material, there are four zones;

the original metal .1, with its carbon content unchanged; the

original material partly decarbonized by the heat, but not

melted B; the original metal, melted and further decarbonized

C, and the added material, jiartly decarlxinized (not shown).

It is evidently not possible to change any of the last three

zones to the same condition as the original tire metal, either

with regard to grain size, carbon content, character of pearlitc

or jjhysical characteristics. Therefore, it ajijjears to the

writer futile to e.xperiment with different added materials,

even if no damage of other kinds were done to the tire.

It is not believed necessary to elaborate other objections;

but one point should be spoken of. While the writer is not

familiar with all the torches on the market, yet none of

those he knows of has sufficient capacity to make a sound

weld in a tire o>^ in. thick without preheating the tire; and,

of course, such treatment would have as liad, if not worse

results, as the welding.

The following objections to fusion welding, as applied to

tires, are the principal ones

:

First: The physical properties of the tire are seriousl\-

altered by the heat applied.

Second: It is impossible that the added metal be of the

same quality as the original.

Of course, the former is the more important.

Now it mav be urged that the fusion welding of tires is

a justifiable emergency measure under present war condi-

tions. While the writer believes it a dangerous practice, it

might be permissible in certain cases where danger would

be a minimum, say in the case of switching engines in light

service. But in times of stress in railroad service, tem-

porary repairs are less useful than during periods of light

traffic, because any accident causes worse congestion. And

there is much more chance of loss of life when large num-

bers of people are being transported, as at present, than

under normal conditions, from any kind of accident. So it

appears that any practice carrying with it an element of

danger, should not be permitted, especially during periods

of stress and hard service.

Of course, it would be entirely possible to restore the

condition of the heat changed parts of the tire to their

normal state by proper heat treatment. There can be no

objection to this, provided it is properly done. Practically

no railroad shop has facilities for this work, although they

could be readily provided. On the other hand, it is a ques-

tion if the number of slid flat tires is sufficient to justify the

installing of the apparatus necessary, and, under proper con-

ditions of brake ecjuipment, etc., there should be little of this

trouble.

So that, everything considered, it is seriously a question

if a practice attended with such possibilities of danger should

be followed unless the heat treatment referred to can be

accuratelv carried out.

WELDING TUBES IN THE FIREBOX

On page 35 of the January, 1918, issue of the Railway

Mechanical Engineer appeared a sketch and a brief descrip-

tion of a method of welding tubes in the firebox tube sheets,

which has proved successful in preventing trouble from

honeycombing. Since the publication of the article referred

to, our attention has been called to the fact that this method

of welding in tubes was develoj^ed on the Chicago & North

Western, "and an application for a patent on tlie method

was filed earlv in 1916.

The TOT.A.L EXPORTS TO U. S. FROM Engl.-\nd IN 1917 had

an aggregate value of $262,891,937, against $305,414,269 in

1916'^°according to a cable from the American Consul Gen-

eral at London under date of January 2.

TERMINAL TIME SAVING*
IIY M. 1-. C.

Saving time is ecjuivalent to conserving energy provided

there is a storage capacity. To save two or three hours at

a terminal by some adroit movement and then fail to turn

the gain to a profitable account is like putting g(X)d money
into a bad pocket. A device that really performs and actu-

ally reduces the cost beyond the peradventure of a doubt is

the thing sought and we must take it into account. It at

least deserves notice if not analysis. At this critical junc-

ture when men and machiner)' are at a tremendous premium,
an hour a day per locomotive is a big item and per car yet

more. It represents 1 1 per cent of man's energy and a

proportionate percentage of revenue to the railroad, for loco-

motives and cars are only earning money for the roads when
actively engaged in service. Turning a locomotive, there-

fore from inactivity (juickly to activity is doing a big bit

toward production. The main money maker—the biggest

single factor—the locomotive must be kept going in order

to bring home results. For this main reason and obvious

others, its every move should be studied.

Winter is a strenuous season for those at the terminals—

a

very decided taste of trench life. With congested engine

houses and facilities generally inadequate, the outlook is

anything but inviting. What can be done to improve these

conditions and force our equipment into quicker ser\'ice?

.\bout all that anyone can do is to prepare to take care of as

many locomotives on the outside as it is possible to do.

Extra inspection pits, invaluable things, an auxiliary steam

line, air line and portable tools with work sheds here and
there will add greatly to the convenience of the men from
whom we reluctlantly accept excuses. Pits are necessary

adjuncts to an engine terminal and locomotives must be

placed over them in order that the inspection and repairs be

made properly. Sheds should be constructed to shelter the

locomotives and repair crews. No mechanic can do justice

to a job in a cold sleety rain with snow and slush up to his

ankles. Pits of concrete and wood construction can be

built rapidly and second-hand piping may be used for .-iteam,

water and air lines in emergency. By putting enough men
on the job, shelters may be erected in a short time. Some
large buildings have been built and made habitable at gov-

ernment camps in 3 to 4 days.

A locomotive coming in from its run should go first to

the ash pit; from there it should go into the house and
over the pit. .\fter inspection the boiler should be blown
out, washed and filled, and the necessary repairs made to

the locomotive. There should be no interruption to these

o]wrations—if there is, the system is not working as it

should. The coal and water should be taken after the loco-

motive has been repaired. There is no economy in taking

coal and water sooner as the tank requires careful inspection

as well as the engine. Caring for locomotives in the open
at best is a questionable practice. It is altogether imprac-

ticable in extremely cold climates. It can be done in an
emergency. It is greatly to be regretted that many engine

houses and their adjacent track connections are so awkward
and clumsy. Having to pass locomotives over the turn table

to coal, ash or water is a sure indication that the layout

is faulty. The shortest possible distance for accomplishing
this turn around is the correct distance to be allowed. Much
valuable time is lost due to the fact that locomotive move-
ments are too roundabout.

I am fully aware that many of our engine houses are

the products of engineers of the old school. I mean no
disrespect to them—they wrought well with the problems of

their day, but that day has departed, it is gone forever and
we are face to face with the indisputable facts, powerful

locomotives, abnormal labor conditions and business heaped

•Entered in the engine terminal competition.
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up. and running over with antiquated facilities to contend

with at many points. We want no more round houses, it is

a modern round shop we require. To overcome these handi-

caps it is now necessar}' to study closely side stepping and
backward engine movements of ever}- kind and plan to move
them in and out in as straight a line as possible touching

the various points of contact indicated. It is entirely feasible

to do this with wide awake energetic super\'ision ; many miles

may be eliminated by avoiding false moves.

The ver}" practical question which is now before ever}-

motive power and transportation department is, how quickly

can we return our locomotives to sen-ice upon arrival and
what is the least time consumed for needed repairs. A boiler

washing system in full operation will reduce the time as

effectively as any single feature I know of. We caimot

redesign the engine houses quickly and satisfactorily, but

boiler washing systems may be put in on short notice. This

will reduce the time from 2 to 2^2 hours over the old hand
method and cut down the boiler repairs enormously. WTiile

doing this by all means install a good big boiler so that

there will be an abundance of steam for blower purposes.

iluch time may be consumed waiting on a weak steam

pressure line. Have these boilers earn.- at least 125 lb.

pressure. We have recently taken out a large healthy boiler

in order to install one of a better sustaining capacity and
high pressure. AVe are also putting in a niunber of addi-

tional washout systems at the e.xtra busy points, each of

which carries with it a 150 h.p. locomotive t^-pe boiler. By
this method for example we are able to take care of 170

to 180 locomotives with a twent\- stall engine house. It is

nevertheless, a "'nip and tuck," day, night and holiday propo-

sition under ideal weather conditions.

A boiler washing system, locomotive cleaning device, in-

spection pits, a portable welding and cutting outfit, an abund-
ance of steam and air, a well equipped tool room centrally

located so that a tool may be had upon a moment's notice

day or night, conveniently located grinders, drills and other

machine shop tools will work wonders even at an old fash-

ioned terminal. It has been stated by able men who have
studied the matter that locomotives are in the hands of the

mechanical department, being prepared to move tonnage

53.9 per cent of the time, therefore offer a bonus for a

15 p)er cent reduction of this and note the results for the

next six months. If this does not revolutionize the old

terminal, nothing wnll.

TESTS OF OXV-ACETYLENE WELDED
JOINTS IN STEEL PLATES

In view of the big increase in the use of welding processes

in firebox construction, recent tests on the strength and effi-

ciency- of oxy-acet\-lene welded joints in steel plates con-

ducted by the Engineering Experiment Station of the

University of Illinois and published in Bulletin 98 are of

interest and value. The joints were welded by skilled w-ork-

men in a plant especially equipped for oxy-acet\lene w-eld-

ing and the results are probably a little better than could
be obtained under common shop conditions.

Laboraton.- tests were made under three conditions of

loading: (a) Static load in tension; (b) repeated loads

(bending) and (c) impact in tension.

TTie static tension tests give an index of the resistance of

the welded joints to loads applied only a few times and
without heavy impact. The repeated stress tests give an
indication of the resisting power of the welded joints to

loads repeatedly applied, such as loads carried by springs

and axles. The impact tests give an index of the ability

of the welded joints to resist sudden heavy shocks without

complete rupture and high resistance to rupture imder im-
pact represents insurance against the sudden and complete
failure of a part subjected to severe bending or stretching.

This quality is of great importance in material for machine
parts or for railway sen-ice.

The plates in which the test joints were made were steel

with a carbon content of about .16 per cent and the follow-
ing thicknesses of plate were used: No. 10 gage, J4 in.,

y2 in., ^ in. and 1 in. After welding, the plates were cut
into test pieces and tested under the three conditions of
loading as mentioned above.

Some of the comparative efficiencies are show-n in the table,

and the variations in yield point are shown in the chart.

A summar}- of the results is as follows: The tests were
made on joints welded by skilled workmen and should not
be considered as indicative of the strength of welds made in
repair shops, or of welds made by workmen without special
training in the use of the oxy-acet}lene torch. For joints

made with no subsequent treatment after welding, the joint

efficiency for static tension was found to be about 100 per
cent for plates yi in. thick or less, and to decrease for
thicker plates. For static tension tests, the efficiency- of the

stress-Strain Curves for Oxy-Acetylene Welded Joints.

material in tlie joints vvelded with no subsequent treatment
is not greater than 75 per cent. The joints were strengthened
b}- working the metal after welding, and were weakened by
annealing at SOU deg. C.

The results of tlie repeated stress tests give an index of the

inherent qualities of the joints and they follow in a general
way the results of the static tests. For repeated stress tests

the joint efficiency seems to be about 100 per cent for plates

'2 in. or less in thickness, while the efficiency of the mate-
rial in the joint is somewhat less. Hammering or drawing
the welds while hot increases the strength and annealing
from 800 deg. C. lowers it.

For static tests and for repeated stress the joint efficiency

sometimes reaches 100 per cent, but the efficiency of the
material in the joint is always less. This indicates the
necessity of building up the weld to a thickness greater than
that of the plate.

The impact tests show that oxy-acetylene welded joints

are decidedly weaker under shock than is the original mate-
rial; for joints welded with no subsequent treatment, the
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strength uiuler imjuict seems to be about one-luilf th;it of

the materiiiL

If the welded joint is worked while hot, the impact re-

sisting qualities are slightly improved, although this does

not make the joint equal to the original material in impact

resisting qualities. Annealing from 800 deg. C. seems to

have very little effect on the impact resisting qualities.

In general the test results tend to increase confidence in

the static strength and in the strength under repeated stress

of carefully made oxy-acetylcne welded joints in mild steel

plate.

Kl FICIENCIES OF Ox V-.-\cETVl-EN E W'eLDED .ToINTS IN I'ER CenT

Joint JifTiciency

Static Repeated
stress stress Impact

Tliickness of plate H in. yi in. 1 iti.

Original material 100 100 100

Material of plate, annealed from 800° C 89 84 89

Joint welded, no subsequent treatment 100 100 53

Joint welded, annealed from 800° C 92 93 35

Joint welded, quenched, annealed from 800° C. . 92 94 32

Joint welded, hammered while hot lOI 107 58

Joint welded, hammered, annealed from 800° C. . 95 102 53

DEVICE FOR MILLING KEYWAYS FOR
ECCENTRIC ARMS IN CRANK PINS

It is difficult to secure the correct alinement of the key-

ways in crank pins and eccentric cranks if they are laid off

before the crank pin is pressed in the wheel center. Many
roads follow this practice, however, because of the difficulty

of cutting the keyway after the pin is in place. The drawing

-M-
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in fact, I want to put to test a theory of mine and that is

that the average clerk is prone to inaugurate systems in shops

without knowing the inside workings and if he were intimate

with shop conditions he might hesitate.
"

I could see no harm in the suggestion and \cr_\' promptlv
agreed, and was at the shop the next morning at th.; ap-

pointed hour.

"Here is my suggestion,'" said the general foreman. "'As

you know, we have 42 pits in the machine shop, divided into

seven gangs of six pits each; one gang foreman to each gang.

I want }-ou to choose one of the seven gang foremen, report

to him immediately, and follow him everj- minute of the day.

Report to me your conclusions at tlie close of the day."

I followed this suggestion and incidentallv followed the

gang foreman of my choice for nine long hours. Between
laying out the work for 53 men, including mechanics, help-

ers, handymen and apprentices, on six locomotives, making
out requisitions for necessary material, going to the black-

smith, boiler and tin shop to rush material, following up an
engine just off one of his pits, which was Ijeing completed
in the roundhouse, answering questions of his and other men,
signing up time sheets, approving distribution slips, keep-

ing a record of the work going on so he could make a report

in detail when the locomotives were repaired and making
up two reports of this kind for locomotives recently com-
pleted, this gang foreman did not have a minute to spare in

any one hour. He even lacked the opportunity to study his

work, to plan what to do next and the most practical way
of doing it, and as to squeezing in 10 or 15 minutes addi-

tional clerical work an hour—well, I very soon appre-

ciated that a nine-hour day was altogether too short a time

for the work already allotted to him.

At the expiration of the ninth hour, mentally and phy-
sically wearied. I reported to the general foreman by simply

saying "You win."

He responded: "Mr. Blank, I knew I would, and I want
to say to you, a representative of the general officers, that if

any more clerical duties are put on my gang foremen, it will

mean they will have to shirk one of two duties—that of re-

pairing locomotives or that of clerical work."

Again I agreed with him as I had satisfied myself that

he was absolutely correct. What I had seen set nie to think-

ing. I began to ask myself several questions

:

1. To what extent were we paying high salaries to men
who put in a portion of their time perfonning minor clerical

duties ?

2. To what extent was the output from these men being
hampered by the trifling duties constantly being saddled on
them ?

.1. How many of the statements they were required to

prepare were necessary and could not a numlier he elim-

inated; w-as the time put in on them worth while?

4. If the mechanical department sufjervisors were suffer-

ing from this, how altout the transjwrtation department,
road department and others?

My little adventure at the shops bore fruit, however, as
the report of my conclusions resulted in a vigorous campaign
throughout the entire railroad, with a view of eliminating or
reducing, so far as possible, the clerical duties of lead men,
as well as reducing or eliminating .statements and reports
from all departments regardless of the duties of the men
making them.

'I'he first step in this campaign was the appointment of
three senior clerks in each department—three men from the
traffic department, three from the mechanical department,
three from the transjjortation department, etc., who were
thoroughly familiar with the various needs of their depart-
ment, insofar as reports and statements were concerned.

After the committees of ^hree had concluded their depart-
mental investigations, which resulted in many reports being

entirely eliminated, a number of others reduced and in all

possible cases the duty of making reports placed on non-
productive labor, namely clerks, the several committees got
together to investigate the necessity of certain reports made
by one department to another. This resulted in a further
elimination.

The reduction in work of this nature was astonishing and
one wondered what conditions brought about so much un-
necessar\- data. The committee with which I was connected
concluded that in the majority of cases this condition was
brought about by transfer of a department head to some
other point or department. In his last position he was re-
ceiving a certain statement, drawn up in a certain manner
and it was very natural that he should want similar informa-
tion—but never a thought would be given to statements regu-
larly coming in for which he in his new position had no use

Another contributing factor was discovered. .\ statement
would be inaugurated to cover a change in standard and a
monthly report would be requested in order to keep a line
on the change; the change would be brought about, but for
months and even years the same statement would be fur-
nished, with nothing to report. The information required
was an absolute necessity at the time the report was inaugur-
ated, but although this necessity had long since ceased to
exist, there was a hesitancy to discontinue the statement "for
fear someone would some day want it."

Another benefit of our campaign, which is not to be scoffed

at in these days of high prices, is the saving in stationer}\ A
sheet of paper saved here and there, in the aggregate most cer-

tainly effected a decided economy.
The campaign apparently has had a lasting effect, because

to this date the evil of unnecessary statements and reports has
failed to crop out.

This subject should be food for thought to all who have
overlooked this important feature of non-productive effort,

common to all railroads.

As to the moral—well, there are several.

GRINDING SUPERHEATER HEADER
The work of grinding the steam pipe joint rings on super-

heater headers is usually done by hand and is a slow and
tedious job. The device illustrated below was developed

Device for Grinding Superheater Joint Rings

in the Clinton, Iowa, shops of tiie Chicago & North West-
ern to make it possilde to grind these joints with an air

motor. The ring is held by .set screws on the chuck which
is attached to the spindle by a universal joint. The frame



UAII.WAV MKCIIAMCAI. K\(;F\I-:KK Vol. 92, No. 2

is arranyed so that it can l)e l)olted to tlie tlaiiKC of the

header and lias an eccentric hushing through wiiich the

spindle passes. In operating the device the spindle and
frame are placed in jiosition and an air motor is attached

to the spindle. Then by revolving the eccentric bushing by
means of the short handles in the outer collar while the

spindle is driven liy the motor, the ring is moved over all

parts of the joint on the header, producing a smcxjth, true

surface.

REDUCING THE TIME TO TURN
LOCOMOTIVES*

BY T. T. RYAN
General Foreman, Atchison. Topcka & Santa Fe. Las Vejas. N. M.

To get a locomotive over the road promptly, to get the.

crew off and the engine house crew on it promptly, to handle
it in modern time across the cinder pit, past the coal dock,

have it cleaned and inspected and put in the engine house
and then to have it promptly and properly cared for, got

hot and started back on another trip constitutes the sole

reason for building expensive tenninals or engine houses.

Careful handling of trains by the despatcher which results

in a train getting over the road does as much toward keeping
locomotives in shape to turn promptly as any other one
thing. If we follow the despatcher and trainmaster closely

and get them to understand how by avoiding side track delays

they may help and explain to them the damage caused by
thus holding trains, we will find that they will do all they can
to help. \\'e are prone to criticize these men too much any-
how; it would be vastly more to the point if we would spend
some time with them and help them to construct a better

policy than to continually criticize them. If it is necessarv

to criticize let it be constructive.

The time at terminals may be reduced Ijy greater effort on
the part of employees to make the best use of the available

facilities and it may also he reduced by providing modern
facilities to take the place of those that are out of date.

The first method is immediately available at all places

regardless of whether the facilities for turning engines are

modern or not. It only reciuires the right kind of supervision

and enough of it. Railroads are about the only concerns

that have been inclined to work with a minimum of super-

vision and it is likely that this is a relic of the time when
all the workers were more skillful, more versatile, and ap-

proached their tasks in a different frame of mind than they

do nowadays.

There are today many modern terminals for turning loco-

motives that leave little if anything to be desired in the way
of facilities. With these there is nothing needed except to

systematize and speed up the work. There are many though,

and often ones of importance that have badly arranged tracks,

poor coaling stations, hand operated cinder pits and cold

water washing plants, together with utterly inadequate tools

for doing the mechanical work required.

LOCATION or TRAClvS

The tracks should be so located that the method of ap-
proach or routing will be direct and continuous past the

cinder pit, the coal chute, the water cranes, the cleaning

shed, the turntable to the house.

When in the course of the performance of these operations

it is necessary to shift the locomotive from one track to

another or around other locomotives or to delay the inbound
locomotives on account of outbound locomotives valuable time
is lost that cannot be regained. It is not uncommon to find

locomotives standing outside the terminal for hours after

their arrival at a terminal on account of lack of room. A
terminal that handles thirty locomotives per day and loses

•Entered in the engine terminal competition.

(>nl\- an hour on each has lost one locomotive for three ten-

hour days or at fifteen miles per hour has lost the movement
of a tonnage train four hundred fifty miles. Multiply this

ijy the terminals in the United States and see what the figure

leads to. Or jjut it another way. There are approximately
70,000 locomotives in the United States; let each locomotive
lose an average of two hours out of the twenty-four and note

the result. At ten miles per hour each locomotive has lost

Iwenty miles or a total loss of 1,400,000 engine miles per
da)-.

( I.NDKR I'lr

The next jioiiit of consideration should l)e the cinder pit.

We have at many places, in fact in the majority of places,

hand operated cinder pits. There is no question that these

pits cost a great deal in time lost and in money expended for

labor. Take a point turning 1,200 to 1,500 locomotives

per month. It is certain to take at least two shifts of four

men each to handle the cinders. This will figure at the very

least at the present time $16 per day to handle the cinders

without allowing anything for the extra hostler force neces-

sary to handle the locomotives on account of the fact that the

locomotives cannot be moved quickly.

Cars are difficult to secure for the cinder pit and too often

we find locomotives dekned because cars cannot Ije obtained.

Still more often we find that locomotives are not being gotten

in the house for repair becau.se the force on the cinder pit

is down to one man. Who has not been a night engine-

house foreman and on coming to work at seven p. m. been
greeted with the information by his hostlers that the cinder

pit was full and the night men had not shown up for work.

Then he has had to go and take the wipers or laljorers out

of the enginehouse and send them to the pit with the result

that important other work had to be left undone.

There is another way that this causes the loss of not only

time but money as well ; locomotives are delayed at the cinder

pit and on this account it is often necessary to call day men
l)ack at night paying them extra money for a poorer grade

of work than would have been done in the day time. I think

that every man who has run an enginehouse will agree that

overtime work is undesirable from every point of view. , The
workman who has performed a hard day's labor is in no
shape to come back at night and do good work and still less is

he able to come to work again the following morning and do
good work throughout the day. The vast majority of me-
chanics do not want to work overtime.

It is a refreshing fact, however, that our progressive general

managers and mechanical superintendents today are seeking

and installing the best there is to he found in the way of

mechanically operated pits that do away with the trials of a

hand operated pit.

COAL CHUTE

The next step in natural order is the coal chute. It should

be also of modern type to avoid delay and it is well to operate

the coal chute and the sandhou.se in co"''--'"tinn "''•' enr'-

ether. Any of the modern plants are g-^.^ ^^ .,.. „. ^.ic

old type pocket chutes are bad; they consume unnecessarj'

time and time is the greatest asset that we have at the present.

That the modem coaling systems are necessary is so well

recognized that a discussion of them would seem superfluous.

The water cranes should be installed to avoid any delay

in taking water due either to capacity or to having to shift

the locomotive from one track to another. The writer has

seen a plant with the coal dock on one track, the cinder pit

on another and the water crane on still another, making
three tracks that the hostler had to put the locomotive on

before it finally arrived at the enginehouse.

CLEANING

During recent years since the advent of modern power,
locomotives have been wiped ; they have not been cleaned.
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Mechanical cleaning is coming and it is coming to stay.

Mechanical men are recognizing that locomotives to be kept

in first class condition must be clean so that they can be

inspected and so that the men can work on them. In addition

to this, labor is becoming so scarce and costly that we cannot

afford to tie up a large number of men to wipe locomotives

which may and should be cleaned by one-twentieth of the

present number.

It would seem that the proper place to clean a locomotive

would be outside the enginehouse and it should not consume
over twenty minutes. \Miy should we take a locomotive in

the house and clean it and then hire men to haul the dirt

out? \\'ould it not be vastly better to clean the locomotive

outside and avoid this e.xtra expense and at the same time

eliminate that curse of even,- enginehouse foreman namely,

wet and dirty pits.

W.ASHING BOILERS

Ever\- point that washes a boiler should have hot water to

wash with. Cracked sheets, leaky flues, delayed traffic,

broken staybolts, are only a few of the evils attendant on a

cold water washing s)-stem. Properly handled with a cold

water plant we may not expect to cool a large modern
locomotive, wash it, fill, fire and get it hot in less than eight

to ten hours" time. Properly handled or not, we will not

beat this, for if we do not handle it prop>erly we will damage
it so that in the end we will hold it out of service long

enough to make repairs to bring the average up to this figure.

With a proper hot water washing plant the boiler should

be washed and made hot in four hours. To figure the saving

is a simple mathematical proposition.

REP.MR G.=\N(;s

The work of the repair gangs is a matter of organization,

and so handling the work that it will proceed in a regular

and orderly fashion; so well systematized that each necessary

repair will follow in its proper place with a minimum of

delay to the others. Each regular and standard operation

should be assigned to some one assigned to that particular

duty who will be held responsible for its performance.

Propier tcxjls to do the work should be provided and the

work should be done in the quickest and least expensive way.

The tools should be cared for and Ije ke])t available at all

times.

In conclusion: We may reduce the time that is being

taken to turn locomotives now by a large per cent without

the outlay of money and at the same time increasing the

output simply by re-organizing the forces where necessary

and by finding a way to inspire the workmen with the zeal.

Having done this, having cut out all lost motion, the rest

we gain must be done by adopting improved methods. This
calls for an initial outlay of money but the saving to Ije

effected will more tlian justify it.

Mii.Liox .AND A Half Soldiers Movf:D by Railroads.—
Figures compileH;'.y the Railroads' War Board indicate that

the railroads of this country have safely transijorted approxi-

mately 1.500.000 soldiers to training camps and embarkation
points since August 1. One-third of these men have made
journey.' necessitating overnight travel and have been moved
in touri.'t or standard sleepers. On one of the long hauls

8,000 men were moved from a training camp on the western

co-ast to a point on the eastern coast—a distance of .5,700

miles—in a little less than a week. The men traveled in 16

sections, each section comprising 12 tourist cars and 2 bag-

gage cars. As a result of co-operation between the govern-

ment, the railroads and the Pullman ("ompan_\-, .SOO.OOO

soldiers have been spared the discomforts of making long

trip.'? in day coaches. To assure the safety of the men in

transit, the railroads have adopted an average speed of 25

m. p. h. for all troop trains except when freight cars are in-

cluded in trains. The speed is then reduced to 20 m. p. h.

GLASS SHIELDS FOR GRINDING WHEELS
The practice of supplying goggles for the use of workmen

while grinding tools is followed by many roads. It has cer-

tain disadvantages, however, as the expense of furnishing

goggles to all employees who grind tools is a considerable
item and men are apt occasionally to neglect to use them.
For these reasons some roads prefer to protect the men using
grinding wheels bv a shield on the machine itself. An ef-
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fective device for this purpose, which is in use on the Chi-
cago & North Western, is shown in the illustration. It con-
sists of a movable arm attached to the grinding wheel shield

carrying a frame which holds a piece of glass 6 in. square.

The glass can be set at any angle desired, which makes it pos-
sible to liring it in a jiosition where it will afford protection

without interfering with the view of the i)iece being ground.

REMOVING BOILER TUBES
The appliance illustrated below, which is used at the

Clinton shop of the Chicago & North Western, has been
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found effective for renuniiig boiler tubes when tiiey cannot

be pas.sed through an enlarged hole in the tube sheet. It

can be attached to an air motor of either the standard or

close-quarter type. When the tube has JDeen cut off it is

driven a short distance through the front tube sheet, the



116 RAILWAY MECHANICAL EXGIXEER \0L. 92, No. 2

socket is placed over it and the set screws are tightened.

The tube can then be revolved by the air motor, thus readily

removini; the S(;ili' a> the tube is liruwn out.

CLAW BAR DIES
BY F. B. NIELSEN

. Oregon Short Line, Pocatc

The set of dies illustrated below for the making of claw

barsbars of material from the scrap pile.

By the use of these dies, considerable saving is being ef-

fected in the Pocatello shops. The claw bar, which is shown
in Figure 3, has a machine steel shaft with a crucible tool

steel claw, and was formerly purchased at a cost of $1.95.

Our claw bars are now made witli the dies at a cost of 70

cents eacli, utilizing scrap tire steel for the claws to which
are welded handles from the discarded claw bars.

A large number of scrap tire steel claw bars were fur-

33 i in. by II in. Heat and place one end on the tip of

die No. I and hammer down until it takes the shape shown
in Fig. I. Note that die No. I is roughened for a distance

of 3 in. from the tip which prevents the bar from slipping.

Operation 2.—.\fter heating, place the material in die No.
2 which rounds off the end as shown in Fig. No. 2. Then,
while the bar is hot, draw out the foot to take the shape
shown in Fig. 2. The two \%-\n. plates riveted on the

sides of die No. 2 and extending above the tip 1/16 in. pre-

vents injury to the die during the cutting off operation.

Operation 3.—Again heat and place the material in die

No. 3, which, with the use of the flatter shown in Fig. 4,

gives the 5
3^

'2 -in. radius to the claw .=liown in Fig. 3.

Operation 4.—.\fter heating, place the bar in die No. 4

and strike the countersunk punch which swings on the 1-in.

bolt. This countersinks the claw for the spike head.

Operation S.-—Again heat and place the bar in die No.
5, which, with tlie punch, forms the '4 -in. slot in Fig. 3.

\'S—



NEW DESIGNS OF BOILER TOOLS
A beading tool which differs radically from the type

ordinarily used has been developed by \\'illiam Kerr, boiler

foreman of the Chicago & Xorth Western, at Clinton, la.

This de^ce, an illustration of which appears below, has two
blades with shoulders shaped to the outline of the bead on
the tube. These blades are held in the bodv of the tool bv a

Projections on the Expander Sections Prevent Injury to the Tubes

rubber band and are separated slightl}- by a rubber block

placed between them. The shank, which fits the air ham-
mer, is made separate from the body. In operating the tool

it is held in line with the tube and revolves while the air

hammer is operating. It is claimed that tubes can be Ijeaded

in from 15 to 20 seconds with this device. The tool cannot

be held at such an angle that the blades will injure the tube

A Self-Allning Beading Tool

sheets, as is often done with the common type of beading
tool. By providing bodies of different sizes the same blades

can be used for both the small tubes or for the larger super-

heater flues.

Another tool designed by Mr. Kerr is a new type of sec-

tional expander. The straight e.xpander is shown at the

right in the illustration and the Prosser expander at the left.

It will be noted that both styles have projections at the outer
edges of the sections. These bear against the flue sheet
when the expander is in use so that the shoulder of the
expander will not be forced against the projecting end of the
tube when the pin is driven in. This prevents the weaken-
ing of the flue at this point and forcing the bead away from
the sheet when the expander is used repeatedly. Both of
these devices are handled by the Collis Company, Clinton,
Iowa.

PORTABLE VISE STAND AND PIPE
BENDER

A vise stand and pijjo bender which is portable and can
be used without being fastened in place has been put on
the market b\- H. P. :Martin & Sons, Owensboro, Ky. It
is adapted for use wherever a stand is required on which
pipes or conduits may be bent, threaded or cut.
The stand is made of Xo. 16 iron reinforced with mal-

IVtartin Portable Vise

leable castings. The legs are pieces of -'4 in. i)ipe and fit

into pockets in the stand. Either a hinged pipe vise or a
vise of the chain type can be furnished with the stand. On
the side opposite the vise there is a special patented pipe
bending fixture which also serves as a support for the pipes
jilaced in the vise. The side braces provide a convenient
place for tools.

The stand can Ije disassembled quickly and makes a com-
pact bundle. It weighs only 45 lb. and can readily be moved
from place to place. Though light in weight it is rigid

and does not require fastening to the floor as do most vises

of this tyfiC. The legs are arranged so that they are not
in the way when short nipples are being threaded. Pipes
of all sizes up to 2 in. can be handled on this stand. If

117
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desired, any part of the complete outfit can be sujiplied

separately. This device is now in use on several railroads.

LOCOMOTIVE FRONT END SPARK
ARRESTER

A iifw tyj)c of KHoniotive sj)ark arrester has hueii de-

veloped and patented for both anthracite and i)ituminou.s

coal burning locomotives by I. A. Seiders, superintendent

of motive power and rolling stock, of the Philadelphia &
Reading. During the past two and one-half years it has

been applied to 474 locomotives, 390 of which liave wide

I'lreboxes and burn anthracite coal, and the remainder have

narrow fireboxes and burn bituminous coal. It is claimetl

that this spark arrester will not appreciably reduce the steam-

ing cjualities of the locomotive and a statement has been made
that by its use the fire claims have been reduced 40 per cent.

The sectional photograph shows the device applied to a

locomotive with a superheater, and the drawing illustrates

the application to a saturated steam locomotive. The prin-

cipal features of this spark arrester consist of a "breaker

plate" made up of a slotted plate fitted with deflecting veins.

which is applied in line of the flue gases ahead of the front

flue sheet. This breaker plate tends to break up the largest

sparks before they strike the netting. The horizontal

diaphragm table plate is perforated with 7/j2-in. holes and
the side sections are inclined, being attached to the sides of

the smokebox. This type of diaphragm reduces the amount
of resistance to the draft and adds to the self-cleaning char-

acteristics of the front end. The horizontal table is made
up of I's-in. material, being 26 in. square. It is perforated

to permit of better entrainment of the gases without de-

creasing the size of the exhaust nozzle and rests on a flange

at the top of the nozzle tip. The blower pipe is fitted into

the exhaust nozzle below the table line.

exhaust. The plate around the steam pipes is so secured that

it will not vibrate, opening up holes for sparks to pass

through.

The joints in the netting are .so made that no openings

Application of Spark Arrester to a Superheater Locomotive

can occur to permit the passing of unduly large sparks. AH
nettmgs and plates are bolted at the side to a 2-in. angle ircHi

which is riveted to the smokebox.

Arrangement of the Spark Arrester for Non-Superheater Locomotives

The side table plates are inclined, as shown in the illus-

tration, to prevent the collection of cinders. The fine particles

fall to the bottom of these plates on top of the perforated

horizontal table and are carried out of the stack by the

The front netting and plates are arranged in separate

parts with ample support at their intersections, as shown in

the illustration. The center plates may be easily removed
when it is necessary to work on the flues, making it un-
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necessan- to remove the entire front end netting or the table.

The spark breaker plate, located directly in front of the

tube sheet and back of the front end netting, is secured to

the flue sheet over the top row of flues under the T-pipe.

It has 16 pressed steel openings 1 in. wide and pressed out

J in. away from the plate for the full length of the plate. Its

purpose is to break up the sparks, permitting only the finer

particles to pass through the netting in front of it. The
larger particles will travel to the front of the smokebox
and in their passage be reduced sufficiently to pass through

the netting.

The netting used with this device has an oblong opening

.\ 16 in. by J4 in. In the front end, shown in the drawing,

the open area of the breaker plate is 462 scj. in. and the

entire netting area has an opening of 1,607 sq. in. or 11.17

sq.ft.

Due to the large opening it will not be necessary to reduce

the size of the nozzle to provide the proper draft. In this

way it will provide greater economy in fuel.

This front end arrangement has reduced shop maintenance
costs due to Its self-cleaning qualities. It is simple in con-

struction, strong and durable, and reduces the number of

leaky joints in the netting commonly found on locomotives.

METHOD OF APPLYING OUTSIDE STEAM
PIPES

An arrangement for applying outside steam pipes to loco-

motives with inside steam pipes and piston valves has been
patented by the Locomotive Appliance Company, Chicago.

The device is designed to overcome troubles due to leak\-

steam pipes and cracked cylinders. The parts required for

its installation are now being sold by the company to rail-

roads.

The device consists of a voke casting for the valve chest

Fitting Yoke Casting to Steam Chest

and flanges to fit around the steam pipes where they pass

through the .smoke bo.x. It is also necessary to provide steam

pipes which will fit the outside connection on the steam chest,

and valve chamjjer liushings long enough to extend into the

yoke. In applying the device it is first necessary to cut the

steam chest to receive the yoke. When placed in position

the horizontal passage through this casting is directly in

line with the valve chamber bushings. The yoke is then

bored out and the bushings pressed in from both sides to

make steam tight joints. It is not necessary to liave the joint

between the yoke and the steam chest tight as there is no

pressure at that point. After the yoke and the valve cham-
ber bushings have been applied it is the usual practice to

fill the live steam passages in the cylinders with a mixture
of cement and iron turnings. The outside steam pipes are
applied in the usual manner, a gland being used where
they pass through the smoke box, in order to secure a tight

joint.

This device is used not only to reclaim cylinders but also
to substitute outside for inside steam pipes. Some roads con-
sider that the advantages to be derived from the change fully

justify the cost on account of the large amount of trouble
experienced due to leaks at the bottom joint on inside steam
pipes, resulting in a waste of steam, inefficient combustion
and loss of service from locomotives. One road that is now
a[)plying outside steam pipes to large numbers of engines
found by testing inside steam pipes on locomotives in serv-

ice that 90 per cent of them showed leaks at the bottom
joints.

NIGHT LIGHTS FOR PULLMAN CARS
The Pullman Company has been experimenting for some

time with various lighting arrangements designed to pro-
vide suitable illumination for the aisles of sleeping cars

after the passengers have retired. A satisfactory installa-

tion has recentl)- been developed and is now being applied
to all new cars built and also to cars which pass through
the shops for repairs.

It may be of interest to give a few details of the numerous
installations which were tried before a method of lightins:

Atrnngement of Aisle Liglit Under tlie Ber-th

was evolved that would fulfill all the reciuirements. In one

of the experiments a light was placed at the bulkheads at the

ends of the aisles and shaded with an amber glass, with a

view to providing a non-glaring light to illuminate the aisle

at night. This was found to be unsatisfactory as it lighted

the end sections to some extent. An attempt to secure the

same results by dimming the ceiling lights also proved a

failure. An installation w'ith lights under the seat ends was
tried, but the light was found to be annoying to the occupants

of the lower berths opposite the fixtures. This objection

has now jjcen overcome by shading the light with a green

glass.

The lighting arrangement wliich has been adopted for

illuminating the aisles consists of IS watt, 32 volt, type S
tungsten lamps in receptacles placed under the ends of al-

ternate seats. As the ends of the aisle are illuminated by the

lights at the bulkheads it is not necessary to provide lights

under the single seats in the end sections. Ever)' second

seat end on each side of the car carries one of the lighting

fixtures, which are placed alternately on opposite sides of the
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car. rliu> a 12 ( oinparinu-iit tar ha.- 5 ai.-lo li£;ht> and a 16

coiiipartnient car has 7.

Tlie aisle lights are connected to one side of the circuit

which carries the current for the reading lights. By using

a common return for these circuits there is a considerable

saving in wire and still both sets of lights can be controlled

independently at the main switcliljoard. Separate switches

are used for the lights on the right and left sides of the car.

Tile wires fur the aisle lights are run between the inner and
outer panels of the car side. Junction bo.ves are placed in

the conduit at the seats carrying the aisle lights and short

conduits are run under the seat rails to the aisle seat ends.

The fixture, which is attached to the aisle seat end and tb^

seat rail, is pressed out of sheet steel. The base carrier a

small switch of the [lUsh initton type which makes it possijjle

to control each light individually. The lamp is placed in

the fixture in a horizontal position, being held in ])larc by a

Lo.:,uion of Aisle Light for Pullman Cars

plain Edison type socket secured by a spring clip. The
casing around the light, like the base, is of pressed steel.

In one side it carries a green glass which throws a subdued

light over the floor. The connections are dust tight and with

the exception of the green glass, which can readily be reached

from the aisle, the parts will require cleaning at infrequent

intervals. As will be seen from the illustrations all parts

of the fixtures are easily accessible when the seats are re-

moved and in case it becomes necessary to replace a lamp or

anv other part it can be done with little difficulty.

The Pullman Company is now planning to install fixtures

similar to those used on the berths at the steps, to provide

illumination for the treads. Clear glass, instead of green

glass, will be used in these fixtures. Applications have been

made bv the Pullman Compan\- for patents to cover the

principal features of this system of lighting.

GOGGLES WITH NON-BREAKABLE
LENSES

Safet)- goggles with lenses made of a new type of non-

breakable glass, known as Resistal, are now being made by

Strauss & Buegeleisen, 37 Warren St., New York. These

goggles are adapted for use in shops and also by engineers

and firemen.

The unusual properties of Resistal glass, which can be

cracked but not actually broken, even by a heavy blow, are

due to its unique construction. It is made up of two layers

of optical glass with a layer of celluloid between, the three

parts being welded into a solid mass. Even if the glass is

cracked there is no tendency for it to splinter oft". Unlike

celluloid. Resistal cannot be scratched and is not inflam-

mable. It is not affected b)- water or temperature changes.

Moisture will not condense on the surfaces of these lenses

and cause them to cloud up.

Goggles with the Resistal crystals can be furnished with

A New Type of Lens With Many Points of Excellence

either flat or curved lenses and in plain, amber or euphos
colors. This type of glass has been used in goggles for

aviators and also for military gas masks.

ASHTON MASTER PILOT GAGES
A new pressure gage of especial interest to power plant

owners is being introduced, by the Ashton Valve Company,
Boston, Mass.

It is designed to be hung in the center of the room, and
an unusual feature is the double dial arrangement, illumi-

Doiible Dial lllur nated Gage

to lie notednated from tlie in?idc. which allows the pri

from a distance in either direction.

The dials, being graduated to show only 15 lb. above and
ijelow the working pressure, admit of wide divisions and
large figures, so the slightest variation of pressure is notice-

able and this insures close firing and economy of fuel.

Xea\- Rollixg Stock i-mu t. iuie.ax Railway.—By proc-

lamation dated September 26, 1917, the President of Chile

has set aside for the use of the .Vrica-La Paz Railway the

sum of 1.200,000 pesos (644('"./0). This fund is to be

used in the purchase of 1 oO >t\ 1 freight cars of 25-tons

capacity, and 3 Mallet locomoiiv.--. Persons interested may
secure further information from the Ministr}- of Railways,

Santiago, Chile.

—

Comme'ri' Rrpcrt.



MecKaniea! Engineer
(Formerh ;,. RAILWAY AGE GAZETTE, MECHANICAL EDITION

zi'itli which the AMERICAN ENGINEER was incorporated)

Published on the Fibst Thursday of Every Month by the
SIMMONS-BOARDXLAN PUBLISHING COMPANY

Edward A. Simmons, President L. B. Sherman, rice-President

Henry Lee, Vice-President and Treasurer yi. H. Wium, Secretary

WooLwoRTH Building, New York, N. Y.

F. H. Thompson, Business Manager, Chicago.

Chicago: Transportation B!dg. Cleveland: Citizens' Bldg.

Washington: Home Life Bldg.

London: Queen Anne's Chambers, Westminster.

Roy ^^ Wright, Editor

R. E. Thayer, Managing Editor

C. B. Peck, Associate Editor E. L. Woodward, Associate Edito

A. F. Stuebikg, Associate Editor C. W. Foss. Associate Editor

Entered at the Post Offic

second class.

New York, N. Y., as mail matter of the

Subscriptions, including the eight daily editions of the Railway Age
published in June in connection with the annual conventions of the Master
Car Bulders' and American Railway Master Mechanics' Associations, pay-
able in advance and postage free: United States, Canada and Mexico,
$2.00 a year; Foreign Countries (excepting daily editions), $3.00 a year;
Single Copy, 20 cents.

WE GUARANTEE, that of this issue 8,100 copies were printed; that
of these 8,100 copies 7,152 were mailed to regular paid subscribers, 108
were provided for counter and news companies' sales, 323 were mailed to
advertisers, 162 were mailed to e-xchanges and correspondents, and 355
were provided for new subscriptions, samples, copies lost in the mail and
office use; that the total copies printed this year to date were 16,800, an
average of 8,400 copies a month.

The RAILWAY MECHANICAL ENGINEER is a member of the Asso-
ciated Business Papers -(A. B. P.) and the Audit Bureau of Circula-
tions (A. B. C).

Repeal of the Valuation Act, under which the Interstate

Commerce Commission is making a valuation of railway

property, is the object of a bill which has been introduced

in Congress by Senator King of Utah. It is Senate bill

Xo. 3530.

By a fire in the yards of the Boston & Maine at Boston,

Mass., on Januan' 6, 50 passenger cars, three mail cars, si.x

freight cars and four small shops were destroyed, together

with the Xorth-Station power-plant; the estimated loss is

S200,000.

The shopmen of 29 roads west of Chicago have laid be-

fore the director-general of railroads a request for better pay

and for an eight-hour day; also for overtime rates for work
done on Sundays and holidays. They want a maximum rate

of $6 a day and a minimum of S3. 50 for all shopmen, e.x-

cept carmen. The carmen want a maximum of $5 a day.

"The International Car and Locomotive Workers and
Railway Mechanics," also called the Brotherhood of Rail-

way Mechanics, is an organization, real or imaginary, which

the Merchants" Association of New York City has investigated

and has not been able to locate. Members of the association

are cautioned to be certain of the facts before contributing

to solicitors representing these "mechanics."

Government to Mobilize Labor

The United States Department of Labor has recently re-

organized its employment service for the purpose of con-

ducting a campaign for the mobilization of labor. This is

to meet the greatly increased demand of war industries and
one of the announced objects is to furnish 250.000 men for

transjjortation service. The employment office formerly un-

der the jurisdiction of the commissioner-general of immi-
gration has l)een turned over to the I'nited States emf)loy-

ment service under the direction of John B. Densmore; and
the Secretary of Labor has appointed a special advisory

council, including representatives both of employers and of

em[)loyees, with John IJnfl, former governor of Minnesota,

as chairman. This advisory council is to direct the cam-
j)aign for co-ordinating the supply and the demand of all

lal*or.

"The labor administrator and his advisory council," says

Mr. Wilson, "will at once take in hand the questions of

standardization of labor policies; will consider labor dilu-
tion and training; priority demands; the adjustment of dis-

putes and the safeguarding of employment. The advisory
council will study all phases of the problem, make recom-
mendation and plans for additional machinery and super-
vise their execution."

-Arrangements are being made for the early transporta-
tion of 50,000 common laborers to the United States from
Porto Rico. As soon as vessels are available 60.000 others
will be brought from Porto Rico and the Virgin Islands,
sufficient, it is hoped, to take care of the shortage in the
domestic supply of railroad and agricultural workers. Direc-
tor-General McAdoo has asked the employment service to
assist in supplying the railroads with labor for maintenance
of way and for shop w-ork.

More Railway Honor Men

-Additional data concerning the number of railroad men
now with the colors have come to hand since the publication
of the Railroad "Roll of Honor" appearing on page 11 of the
Railway Mechanical Engineer for January. Returns have
been received from 126 roads representing 209,463 operated
miles. The number of railway officers and employees of
these lines now holding commissions in the army or navy
number 1,482. Of the mechanical department, W. B.
Blanchford, machinist of the Baltimore & Ohio, has received

a commission as captain in the regular army, and E. H.
Sheeran, general foreman of the Florida East Coast, is a
captain of the Railway Engineers.

Malicious Misreoresentation

Man>- railroad men were much surprised at a statement
which was widely printed in newspapers, and which was
attributed to Commissioner C. C. McChord, that: "Gross
negligence of railroads under jjrivate management in giving
proper care to locomotives is a principal cause of the present
freight congestion." Commissioner McChord was quoted as
announcing that "hundreds of locomotives which are sorely
needed in the iiresent emergency are idle in shops and round-
houses, frozen through neglect or lacking rejiairs which
might have been made if projuT forethought had been given
by local railway officials."

Mr. MrChonl dirl not m;ike such a statement. A Wasli-
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iiiijton newspaper corrcspoiuU'iit iii)[)arcntly drew the infer-

ence after looking over a copy of Commissioner McCiiord's

dailv congestion statement.

Bu> Thrift Stamps with Liberty Honil Interest

"Applv the interest from your Liberty bonds to the pur-

chase of government Thrift stamps." This suggestion has

been advanced by President William Sproule to all officers

and einployees of the Southern Pacific's Pacific S\stem. The
suggestion came in the form of a circular which is to be wide-

Iv distributed. Announcement is made that the company will

offer the security of its own vaults to all emijloyees who de-

sire to protect their Liberty bonds and will collect in their

behalf the interest as it accrues and either remit same or

invest it in government savings stamps as the owner desires.

Locomotive and Freight Car Orders in January

The past two or three weeks have seen a sharp revival in

the locomotive market but with little or no improvement in

the case of freight cars.

During the month of January orders were reported for

the following equipment:

Locomo

Domestic
Foreign

freight
Cars

468

Passenger

10

Totnl 197 474 17

The important locomotive orders included in the 197 men-

tioned were as follov\'s:

Chesapeake & Ohio 15
10

Chilean State Rys -'0

Delaware & Hudson -H

Delaware, Lackawanna & Western 1:

Hocking Valley -'0

Maine Central : 8

Minneajjolis & St. Louis 15

Missouri, Kansas & Texas 2S

Philadelphia & Reading 1.^

Rhndesian Rys ''

2-6.6-2
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L. K. Sillcox

L. K. Sillcox, nuvlKiuical engineer of the Illinois Central

in charge of cur work, has been appointed master car builder

of the Chicago, Milwaukee & St. Paul, with head(iuarter-

at Milwaukee, \V i s.

He was bom at Ger-

mantown. I'a., on April

30, 1880, and was edu-

cated at Trinity School.

New York, and the

Mechanical and Elec-

trical Institute of Brus-

sels. He entered rail-

way service in 190.? as

an aj5i)rentice in the

Higli Bridge shops of

the New York Central,

leaving there in 1900 to

go with the McSherrx-

Manufacturing Com-
pany at Middletown,

Ohio. He resigned

from that company as

assistant shop superin-

tendent in 1909 to be-

come sliop engineer of the Canadian Car &: Foundry Com-

pany at Montreal. He left his position with the latter com-

pany in 1912 to become chief draftsman of the Canadian

Northern. In 1916 he was appointed mechanical engineer

of the Illinois Central in charge of car work, from which

position he resigned to accept the appointment noted above.

"\ViLLL\M SxELL, district general car foreman of the Chi-

cago, Milwaukee & St. Paul, with headquarters at Minne-

apolis, Minn., has been transferred to the newly created

position of the same rank at the Chicago terminal.

T. Tracey has been appointed foreman of car repairs at

the East Buffalo car shops of the Erie Railroad.

SHOP AND ENGINEHOUSE

F. Armstrong has been appointed foreman of the ma-

chine shop of the Wabash at Decatur, 111., to succeed E. J.

Hausbach.

H. EiSELE, general foreman of the Wabash Railway at

Decatur, 111., has been appointed shop superintendent at

Decatur, succeeding William Canavan, resigned to engage

in other business.

W. H. Foster, engine despatcher of the Erie Railroad at

Buffalo, N. Y., has been appointed roundhouse foreman.

E. J. H.AUSB.ACH, machine shop foreman of the Wabash

at Decatur, 111., has been appointed general foreman, suc-

ceeding H. Eisele.

H. Kopper, roundhouse foreman of the Erie Railroad at

Buffalo, N. Y., has been appointed general foreman of the

night force.

H. T. NowELL, assistant superintendent of the Billerica

(Mass.) shops of the Boston & Maine, has resigned to ac-

cept a position with the New Y'ork Air Brake Company at

Watertown, N. Y'., as superintendent of the shell department.

PURCHASING AND STOREKEEPING

N. B. CoGGLNS has been appointed division storekeeper

of the Alabama Great Soutliern with office at Birmingham,

Ala., succeeding D. A. Hickman, resigned to enter service

of the United States Army.

A. Gerrard has been appointed material agent and as-

sistant purchasing agent of the Missouri, Oklahoma & Gulf

with office at Muskogee, Okla.

r. M. \Vag>tafl has been aiJpointed ruilru.id representative

for the Onondaga Steel Company, Inc., Syracu.se, N. Y.

Peter L. Maher, lousiness manager of the Eastern Car

Company, Ltd., New Glasgow, Nova Scotia, has resigned

his position and has returned to the United States.

S. D. ^^'inge^, formerly associated with the Prest-O-Lite

Company, in charge of railroad sales, has been appointed

general nianu'rer of the compressed acetylene department of

the O.xweld Railway Service Company. He will be located

at Chicago.

H. M. Aubrex', who has served in various capacities with

the (,)uaker City Rubber Company and tlie H. W. Johns-

Manville Company, has been appointed special packing rep-

resentative of the I'nion Sujiply Company with headquarters

at Chicago.

R. P. Lamont, president of the American Steel Foundries,

with office at Chicago, has Ijeen commissioned a lieutenant-

colonel by the War Department and appointed assistant chief

of the procurement division of the ordnance department.

He has reported to Washington for duty.

Frank Bartholomew, who has been erecting engineer for

the Shaw Electric Crane Company for the past 20 years and

who resigned his position with that company in December,

1917. has become associated with N. B. Payne in the Have-

mever building, 25 Church street. New York, specialist in

electric cranes.

P. C. Gunion has been made advertising manager of the

industrial Ijearings division of the Hyatt Roller Bearing

Compan}'. Newark, N. J. ^Ir. Gunion has been in the sales

department of the Hyatt Company for two years. Just

previous to his recent appointment he was manager of the

Pittsburgh office.

Ralph F. Tillman has been elected vice-president of the

Wine Railway Appliance Company, Toledo, Ohio, in charge

of western sales with headquarters in Chicago, and W. F.

Cremean has been appointed assistant to the president of the

companv in charge of eastern sales with headquarters in

\Mlkes-'Barre, Pa.

P. W. Page, formerly representative for tlie B. F. Good-
rich Rubber Company, Akron, Ohio, in western Massachu-
setts and southern Vermont and more recently an ensign in

the L'nited States na\y, was drowned recently off the coast

of England when his seaplane became unmanageable and
plunged into the sea.

.\t the meeting of the board of directors of the Union Steel

Casting Company, Pittsburgh, Pa., C. C. Smith, formerly

president of the company, was elected chairman of the board

of directors. J. P. .Allen, formerly vice-president, was
elected president. The remaining officers of the company
were re-elected as follows: S. H. Church, vice-president; G.
W. Eisenbeis, treasurer; W. C. Eichenlaub. secretary, and

J. B. Henry, general superintendent.

Recent promotions in the Pressed Steel Car Company's or-

ganization in the Pittsburgh district made J. H. Hackenburg
purchasing agent, succeeding the late H. J. Gearhart. Mr.
Hackenburg was formerly the assistant purchasing agent.

H. B. Fisher and C. C. Clark have been appointed assistant

purchasing agents of the company. W. C. Howe, formerly

in charge of the Allegheny plant, becomes assistant to the

I'ice-president. J. C. Ritchey has been appointed electrical
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R. A. Van Houten, works manager of the Sellers Manu-
facturing Company. Chicago, has been appointed vice-presi-

dent and general manager with the same headquarters.

George M. Hogan, sales agent has also been appointed as-

sistant secretary- and W. H. Seigmund. cashier, has been ap-

pointed assistant treasurer. E. M. Kerwin, secretary-treas-

urer, has been granted a leave of absence to enter military

service, having been commissioned a captain in the ordnance

department and stationed at Washington, D. C.

Charles D. Jenks. who has been the active business execu-

tive of Edwin S. Woods & Co., Chicago, has severed his con-

nection with that concern, having been elected president and
a director of the Da-
mascus Brake Beam
Company, with head-

quarters in Cleveland,

Ohio. He was former-

ly in the operating and
sales department of the

Pressed Steel Car Com-
pany at Pittsburgh,

Pa., and Chicago, and
western sales manager
for tlie Standard Cou-
pler Compan}', leaving

the latter concern in

1912 to go with Ed-
win S. Woods & Co.

In his new position as

president of the Da-
mascus Brake Beam

c. D. Jenks Company he will as-

sume the active man-
agement of the operation and sales department.

Ralph C. Davison, for the past six years associated with

the American ^lason Safety Tread Compan}-, Xew York, in

a selling and engineering capacity, has resigned his position

and directorship with the above company to engage in a

broader and more active field with the American Abrasive

Metals Company, makers of Feralun safety treads and
anti-slip surfaces. Mr. Davison, through his connection

with the Concrete Association of America, has a large

acquaintance among architects and contractors.

Frank W. Hall has been appointed commercial manager
of the Sprague Electric \\'orks of the General Electric

Company. . With the exception of a short period, ^Ir. Hall

has l)een connected with the Sprague \\'orks continuously

for 22 years in various engineering and sales capacities, and
for the three years prior to his present appointment oc-

cupied the position of sales manager. D. C. Durland, for-

mer executive head of the Sprague Electric Works, has re-

signed to become president of the Mitchell Motors Co., Inc.

Waldo H. [Marshall, formerly president of the American
Locomotive Company, and now associated with J. P. Mor-
gan & Co., ha.s been apjjointed assistant chief of the Divi-

sion of Production of the Ordnance Department. Mr. Mar-
shall was on the staff of Edward R. Stettinius (now surveyor

general of supplies in the War Department) in the muni-
tions department of J. P. Morgan & Co. Born in 1864, Mr.
Mar.-ihall began his business life as a railroad man. He be-

came assistant superintendent of motive power for the Chi-

cago & North Western in 1897; was appointed superinten-

dent of motive power for the Lake Shore & Michigan South-

em in 1899; was made general superintendent of that road

in 1902, and general manager in 1903, his jurisdiction ex-

tending also over the Lake Erie & Western and the Indiana,

Illinois & Iowa. In 1906, he was elected president of the

.American Locomotive Company.

Milton Rupert was recently elected vice-president and as-

sistant treasurer of the R. D. Nuttall Company, of Pitts-

burgh, Pa., manufacturers of gears, pinions and trolleys.

Mr. Rupert has been with the Nuttall Company since March
4, 189o, holding various positions. In 1903 he was ap-
pointed head of the general offices, being directly in touch
with all office matters and also manufacturing operations.

During the latter part of this period Mr. Rupert was as-

sistant to president and general manager. In his new posi-

tion, Mr. Rupert will have charge of sales and manufactur-
ing activities.

Charles \'. Eades, who recently resigned as sales manager
and engineer of the asphalt product department of the Stand-
ard Asphalt & Rubber Company, Chicago, announces the

establishment of the Mineral Rubber Products Company,
with offices at 280 Madison avenue. New York City. The
company will handle materials and will contract for floors,

waterproofing, insulation, expansion specialties, protective

coatings, etc., as well as represent other well-known manu-
facturers. One of the special products which this company
has put on the market is a moisture-proof concrete block,

designed by Mr. Eades.

Guy E. Tripp, of New York, heretofore chairman of the

^^'estinghouse Electric & Manufacturing Company, has Ijeen

appointed b>' the War Department, with the rank of colonel,

as chief of the produc-

tion division of the ord-

nance department en-

trusted with the task of

supervising and stimu-

lating the production of

all ordnance supplies.

The ajjpointment of

Mr. Tripf) is one of the

important steps in the

reorganization of t h e

ordnance bureau, an-

nounced recently by its

chief, General Crozier.

Mr. Tripp was se-

lected because of his

experience in the manu-
facture of munitions of

all kinds, the Westing-
Guy E. Tripp , , .°

house company having

obtained large contracts

frcm the British and Russian governments immediately on
the outbreak of the European war. Mr. Tripp is credited

with bringing to the department the highest obtainable type

of experience and ability to insure speedy and careful pro-

duction of munitions. The board of directors of the West-
inghouse company has given him a leave of absence for the

duration of the war.

Cameron C. Smith, chairman of the Ijoard of the Union
Steel Casting Company, Pittsburgh, Pa., was on January
15 appointed Major Ordnance Reserve Corps, and lias been

assigned to the Production Department, Carriage Division

of the Ordnance Department of the U. S. Army, with head-

quarters in Washington. ' Mr. Smith was bom in Clinton

township, Butler county. Pa., April 2, 1861. His first posi-

tion was as stenographer in the office of Wilson Walker &
Co., iron and steel manufacturers of Pittsburgh, Pa. He
was with them ten years, during which time it was merged

into the Carnegie, Phipps & Co., and then into the Camegie
Steel Company. He left the employ of the Camegie Steel

Company in 1893, and accepted a position with the Reliance

Steel Casting Co., of Pittsburgh, being with them six years,

when in 1899 he withdrew to organize the Union Steel Cast-

ing Company, of Pittsburgli, Pa. He was secretary and gen-
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eral manager during the Ur>[ year uf tliu cxistciict- of tin-

Union Steel Castinj^ t'ompany, and in 19U0 was electt'l

president, which position lie has held until January 2(>.

1918, when he was elected chairman of the hoard of direc

tors.

Frank J. Foley, formerly manager of the mining depart-

ment of the \\"estinghouse Electric & Manufacturing Com-
pany, on January 1, l)ecame connected with the Edison

Storage Battery Company, Orange, N. J., as manager of the

mining and traction department, with headquarters at the

main office in Orange. During the two years Mr. Foley

was connected with the New York City service department

of the \\'estingliouse Electric & Manufacturing Company, he

helped install the original multi])le unit control on the

Brooklyn Rapid Transit system, helped install the switch-

boards and turbines in the Kent avenue power station of the

Brooklyn Rapid Transit, and the turbo-generator unit at the

Waterside station of the Consolidated Gas Company, New
York. He then became connected with the East Pittsburgh

plant of the Westinghouse Electric & Manufacturing Com-
panv, and after attending that company's engineering sales

school for a year, was associated with the industrial sales

department, going into the mining section in 1910, in which

position he had occasion to handle electrical equipment for

mines, including storage battery and trolley locomotives. In

1915 Mr. Folev was promoted to manager of the mining

section.

)een appointed assistant to the presi-

Feed \\'ater Heater Compan}-. Mr.
the company since June, 1916. He

W. H. Lovekin has 1

dent of the Locomotive

Lovekin has been with

was born in Philadel-

phia, Pa., and received

his education in the

public schools of that

place, Haverford Pre-

paratory School and

Princeton University.

He started his business

career in the banking

house of the Logan
Trust Company, of

Philadelphia. Later he

accepted a position on

the staff of the Bureau

of Municipal Research

of Philadelphia. On
leaving the Bureau of

Municipal Research he

entered the sales de-

partment of R. J. Cro-

zier & Co., of Philadel-

phia, where, because of special qualifications, he was short-

ly assigned to the railroad field. This position as sales

representative in the railroad field brought him into intimate

contact with railroad men. On June 1, 1916, he entered

the service of the Locomotive Feed Water Heater Company
as special representative. In this capacity he was intimately

connected with the development of feed water heaters for

locomotives and ships. In April of this year he was made
assistant to vice-president, from which position he is now
promoted.

Frank Fouse has been appointed works manager of tlie

Marsh Refrigerator Service Company with office at Milwau-

kee, \\'is. He entered the service of the Pennsylvania in

1888. From 1896 to 1901 he was with the Pressed Steel Car

Company at Pittsburgh, Pa.; from 1901 to 1908 with tlie

Pittsburgh Testing Laboratory, and in the latter year he en-

tered the service of the Lhiited Fruit Company as general

foreman of the car department at Costa Rica.

W. H. Loveki

Bki.i Pii.i.KVS.— The American Pulley Company, Phila-

delphia, Pa., has recently published an instructive booklet

on "Getting Maximum Pulley Efficiency." It contains an
e\[)]anation of the power losses due to belt slip and a com-
])arison of various pulle}- tests. The advantages of split

steel pulley construction an' plainly indicated.

Sm()()TH-(in Si'Kc-i.Ai.iiics.—.\ new edition of the instruc-

tion iiook [)ublished by the Smooth-On Manufacturing Com-
pany, Jersey City, N. J., has recently been issued for free

distribution. In addition to information regarding the use

of Smooth-On iron cement, the booklet contains a list of the

standard sizes of Smooth-On coated corrugated gaskets for

Hanged pipes of sizes from 2 in. to 26 in.

L.'iTHE AND Drill Chucks.—The Skinner Chuck Com-
pany, New- Britain, Conn., has issued a very complete cata-

logue and price list of their products. .\\\ kinds of inde-

])endent, universal and combination chucks are illustrated

and the price for each different size is given. Planer chucks
with either a square or swivel base and several different

styles of drill chucks are also shown.

DiRf;cT Current Dynamos.—The second of a series of

catalogues of industrial motors has just been distributed by
the Westinghouse Electric and Manufacturing Company of

East Pittsburgh, Pa. This is known as Catalogue .50 and
covers the company's complete line of direct current motors

and generators for industrial service. After giving consider-

able general information regarding the ordering, classifica-

tion and selection of direct current motors the catalogue

shows the rating and dimensions of different types of motors

used in reversing planer equipment, machine head stock

equipiiient and arc welding motor generator sets.

Electric Welding Outfits.—An interesting booklet on

Electric Welding has been recently issued by the Wilson
Welder &: Metals Company, New York City. It is carefully

arranged and contains in detail the development of the Wil-

son system in the electric welding field. A complete illus-

tration and description of the apparatus is given and the

advantages of independent control and constant tempera-

tures are pointed cut. Emphasis is also laid on the import-

ance of the metal used in welding, and the claim is made
that tests on electric welded joints in boiler steel plate show
an efficiency of 100 per cent. The back of the book con-

tains some useful tables and information and is valuable

for reference.

Bakelite Mic.\rta-D Ge.ars and Pinions.—The West-

inghouse Electric & Manufacturing Coinpany, East Pitts-

burgh, Pa., has recently issued a booklet describing the ma-
terial and the methods of using Bakelite Micarta-D gears

and pinions. Bakelite Micarta-D is a non-metallic mate-

rial made up of a special heavy duck of uniform weave,

thickness and tensile strength, bonded together with Bake-

lite Ijy heating under very heavy pressure. The material is

developed for use where silent operation is desirable and it

is es])ecially valuable because of the fact that it is not

affected by water or oil, or by most acid or alkali solutions.

The booklet gives a complete description of the properties of

the material, the methods of working it, a complete outline

of the methods of designing the gears and considerable data

for the use of gear designers. The booklet is thoroughly

illustrated with drawings and photographs and copies may
i)e obtained upon request to the company's nearest liranch

office.
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Car Repairing The first order issued by Mr. McAdoo
,., „ as Director General of Railroads con-
Under Ciovernmeot ^ • j ^1 r 11 • j. i- ii mitamed the following instructions: All

Control transportation systems covered by proc-

lamation and order shall be operated as a national system

of transportation, the common and national needs being in

all instances held paramount to any actual or supposed cor-

porate advantage." In order that the railroads might speed

up their work, the government has guaranteed them a net

income based on their incomes during the past three years.

Director General McAdoo's order and the provision of

the railroad bill to guarantee the net income of the carriers

have a very important bearing on the application of the

M. C. B. rules. So far as the ultimate financial result is

concerned, it would be the same if no repair cards were

written. However, it would be inadvisable to stop this

practice as the records will be needed and it will be difficult

to put the rule? into effect again when the government turns

the roads back to their owners if no records are kept during

the war.

The object of the M. C. B. rules is to place the charges

for repairing cars where they rightly belong and this idea

runs through all the work on foreign cars. Under the pres-

ent circum.stances the thought uppermo.st in the minds of

those who repair the cars should be to secure the maximum
of transportation efficiency, and to provide the greatest pos-

sible number of cars to handle the enormous traffic of war
time.

TTiere are various ways in which the car department can

reduce the number of cars held for repairs. The M. C. B.

Association has urged all the roads to repair cars when-
ever j)0^-i(jl>- witliout holding them to senire material from

the owners. If by making wrong repairs a car can be put
into serviceable condition this course should be followed.

It is often possible to use some non-standard part and get

the car back into service. One shop reports that it repaired

12,049 cars and ordered materials from the owners for only

11. It is important that minor repairs to cars be made as

soon as they are required in order to prevent the develop-

ment of more serious defects. There is a tendency to neg-

lect minor repairs at this time. If the force of inspectors

in the yards could be increased so that it would be possilde

for them to devote more time to making repairs, it would
probably keep a great many cars off the repair track.

The object which should be foremost in the minds of the

men in tlie car department should be to secure the maximum
of transportation efficiency. The only way to do this is to

repair both home and foreign cars with the least possible

delay. It is -to be hoped that the car situation will soon l)e

improved by the deliverey to the roads of large numbers of

new cars. For the present it is important that the car men
keep all the equipment they can in condition to do its part

for the government.

Keeping Engines 0"^ of the large middle-west roads re-

,,„ . cently put two locomotives in the back
shop for the first time in five years.

Drop It
'I'hese engines liad not had the driving

wheels removed during the period between shoppings. 11ie

tires had lieen taken off the wheel centers and turned to the

proper contour and the driving box crown bras.ses and hub
plates had been renewed withuut dropping tiie wheels.

When a locomotive is placeil on tlie drop pit to Ikivo work

127
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done im the driviiiL; ho.xcs it is u.'-ually kq)t out of service

for a consideral)le time. The lieavv locomotive.s now in

use require considerable work on the driving ho.xes. A
pound in the crown brass is so serious a defect that it can-

not be allowed to so without re])airs. and the Federal loco-

motive insi>ection rules place risjid limits on the amount of

lateral motion which is permissible. Under the.se condition?

it is desirable to have crown brasses and hub plates which

can be renewed without drojipini; the wheels.

Several roads are using reniovalile crown brasses and

hub plates, of various designs, with very satisfactory re-

sults. Judging from the reports of the i)erformance of these

devices they are not exjiensive to install, are reliable, cost

little to maintain and effect large savings in the cost of

making renewals. They have proven their worth and de-

serve the attention of mechanical department officers who
are looking for means of securing more service from loco-

motives and reducing the cost of repairs.

make more money. Those roads that have f)erniitted their

forces to become thus di.sorganized have followed a short-

sighted iiolicy. The increased living e.xpenses and the law
of supi)ly and demand have got to be met. Labor must
have at its head com[)etent leaders. They are worth their

iirice.

The Present ^^^'^ condition of power at the present

time may be attriliuted, particularly in

the east, to the severely cold weather
Situation

^^j^j heavy snows that have been ex-

perienced this winter and to the general inefficiency of labor

due to the cold weather and to the great number of changes

in the shop forces. With the severe winter back of us, the

main problem now is to increase the efficiency of the shop

organizations. Never before has there been such a great

need for efficient and adec|uate sui)ervision. The railroads

need foremen of strong executive ability to organize and in

many cases, to reorganize the shop forces, that efficient work

may he done.

The labor turnover during the ]iast few months has been

tremendous. New men are constantly coming to the rail-

roads who are unfamiliar with the work. They must be

taught and this requires supervision. They must be made
to realize ihe importance of their work. This requires tact

and diplomacy. The absentees from the shops must be

brought to a minimum. Wages have been increased so

that many workmen are satisfied to work liut part time.

Inducements must be made to keep the men on the job. .\

particularly good plan which has worked successfullx' at

one point was recently brought to our attention. The day

roundhouse men are given a lionus of 15 per cent at the end

nf the month if they have not been absent from work more

than four days during the month without a sufficiently good

excuse. The night men are granted a 20 per cent bonus if

they meet the same conditions. While this plan has not

been in effect for any great length of time, the short time

it has been in use has shown a decrease of absentees to about

eight per cent, which for this division point is a particu-

larly good record.

It will be necessary to work overtime in order to recover

the ground lost during the past two months. D. R. !MacBain,

of the New York Central Lines, testified before the Rail-

road Wage Commission that nine- and ten-hour shifts of the

workers had been the salvation of his road during the win-

ter. Other roads were not permitted to do this on account

of the rigid restrictions placed on them by union labor. In

the case of the Rock Island, existing schedules demand
time and a half for the ninth hour and five hours pay for

the tenth hour. In time of war, with the demand for power
so great as it is now, labor unions can show their patriotism

in no better w-ay than by permitting any such absurd ar-

rangement to be canceled. The railway shops must be

operated to full capacity. They must be adequately super-

vised and controlled by men of strong executive ability.

There is no excuse for such conditions to exist that it is pos-

sible for competent foremen to give up their jobs and re-

turn to subordinate positions in the shops because they can

Adequate Facilities TliiTt^ '^ ;i road in the northern section

,, , , of the United States that has an envi-Make for , , . , ,
.

able reputation for good mamienance
Economy ^j (^^.^j.^. cylinders, a part of the car

efiuijiment that too often is sadly neglected. Some time ago
an officer of this road told how the equipment was main-
tained in such gcxjd condition. There was nothing startling

about the methods employed; the proper facilities were fur-

nished to the men and they were given comfortable quarters

in which to work in cold or rainy weather. The disagree-

able features of the work were eliminated and a great in-

crease in the output of the men resulted. No doubt many
who read the report regarded it as commonplace and failed

to get the big lesson it contained ; the economic value of com-
fortable working conditions.

The present labor situation furnishes the strongest argu-

ment that could be advanced for providing good facilities for

the workers. The railroads a few years ago were able to

get men to work under circumstances that were far from
what might have been desired. Many of the rnen in authority

realized that the conditions lowered the efficiency of the

workers, but it was so hard to get the money required for

improvements that w'ere absolutely necessary, that they could

not hope to be able to get capital to devote to furthering the

welfare of the employees. The result is that in many places

the recent congestion has made the working conditions such

that few men will put up with them if they can find employ-

ment elsewhere.

The conditions in the average roundhouse make effii 'ent

work practically impossible, especially in cold weather. \'ery

few roundhouses have an adequate heating system, or doors

that will shut tightly and retain the heat. It is the rule rather

than the exception to find jiools of water standing on the

floor and in the pits. Roundhouse work is hard and dirty

at the best. In cold weather with the house full of steam,

cold and dirty, no man can do even a fair amount of work.

When the number of stalls is inadequate and locomotives

must be repaired outside, as has been the case in many places

during the past winter, the work that a man can do is re-

duced still more. Car repairing is done under conditions

that are almost as bad as roundhouse work. When car men
work under an open shed or with no protection from the cold

or rain their production is sure to be low. Even where shops

are provided the heating system is often so inadequate or the

construction so poor, that in cold weather the men cannot

work continuously but must stand around the stoves or radia-

tors from time to time to get warm. Another feature that

receives too little attention, is the lighting system. Unshaded
lamps hung within the field of vision and often directly in

front of the work furnish poor light and Ijy fatiguing the eye

reduce the output just as surely as does muscular fatigue.

The dirt which settles on electric light globes in a short time

reduces their illuminating efficiency more than 50 per cent:

therefore frequent cleaning is necessarv. In roundhouses

cluster lights placed on movable stands are a great improve-

ment over the ordinary extension light.

The conditions existing during the past winter could hard-

ly have been foreseen, consequently allowances have been

made for failure to maintain full production. Next winter

the government will demand adequate transportation facilities.

The railroads cannot furnish them without men to repair

the locomotives and cars. If they hope to secure labor in

competition with other industries they must see that they
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provide decent working conditions. Larger and better

equi])ped roundhou.se.'J and .shops are urgently needed. The
government will undertake to provide capital for the needs

of the roads. In planning for the extensions necessan.- to

meet the demands that will be made on them next winter

the railroads should not neglect to take into account the fact

tliat failure to provide comfortable working conditions is

one of the biggest factors in reducing the efficienc}- of

workers.

The

Standard

Car

The American roads are about to re-

ceive what they have long discussed,

but never could agree on—a standard

car. As indicated elsewhere in this

issue, the Director-General has formed a committee with

instructions to produce a standard car. The committee has

•been working industriously and it is believed that designs

will soon be submitted. In contrast to the Director-Gen-

eral's committee appointed to investigate the feasibility of

designing standard locomotives, the work of the car com-
mittee should be easy. A sub-committee of the American
Railway Association has been working on the designs for

standard cars for over three years. This sub-committee has

gone over the situation thoroughly with the car builders and
its deliberations and findings should be of material assist-

ance to the government's car committee. It is sincerely to

l)e hoped that it will avail itself to the fullest extent of the

work of this sub-committee, as it is highly important that

the operating and maintenance features be considered as

well as the construction features.

There are differences in opinion as to how far the stand-

ardization should be carried. In this regard it is well to

consider the reasons for designing standard ecjuipment.

Standardization is desirable from the standpoint of cheap-

ness in first cost, adequate strength, interchangeability of

parts, reduction of material to be carried in stock and the

ease with which repairs may be made. All of these items

have considerable weight on account of the number of cars

built per year and the extent to which cars are interchanged

from one road to another all over the country. These items

considered alone, however, are liable to result in overstand-

ardization, which, in a nation so progressive as ours, would be

a short-sighted policy. Operating conditions the country over

are changing from year to year and we have no assurance

that they have yet become fixed. Vast changes have taken

place in car construction during the past ten years, all of

which have meant a saving in operating costs. There is no
reason to believe that we have at the present time reached

the height of perfection in car design. In fact, experimen-

tal equipment is nov.- in operation which contains many
features that will be of value to designers in the future.

The car building industry in the United States is peculiar

to the extent that several manufacturers concentrate on

building many of the detail parts going on to the car which
are commonly known as specialties. These manufacturers
have .specialized on these particular parts, and due to com-
petition have been forced to develop their products to the

highest degree. The well-built modern car t(xlay is due
largely to the progressiveness of these companies. None of

them claim to have reached the zenith of perfection in their

[jrfxlucts and they are constantly seeking to still further im-

prove them. Xow, if by a too rigid program of standardiza-

tion, these companies are forced to discontinue the manu-
facture of their products or have the incentive for still fur-

ther improving them removed, there can be no question but

that future development in car construction will be .serious-

ly handicapped. Furthermore, and particularly at this time,

if these manufacturers of different appliances find it neces-

sarj' on account of complete standardization of the car to

discontinue business, the output of cars would be restricted.

At the present time the builders are equipped primarilv to
erect or assemble cars. They are not equipped to build the

entire car. To provide them with the necessary facilities

would take time. Either the capacity of their plants would
have to be restricted in order to make these parts, or the

size of the plants would have to be increased. Even then
they would not have the highly specialized organizations

,

for making such parts as is now found in the manufacturers
of the special devices which concentrate on each individual
part. Furthermore, the specialty manufacturers have pro-

vided themselves with materials for their particular devices

and have a stock on hand which is available for immediate
use and which would do much to speed up the production
of cars now.
The most logical course to pursue in the formulation of

standards appears, therefore, to be along the lines of stand-
ard dimensions and standard strength. By standard dimen-
sions the makers of specialties will be forced to provide

equipment interchangeable with that of their competitors

and thereby increase the facility with which repairs may be
made. By specifying standard strength, a car will be ob-

tained which will meet better the operating conditions

throughout the country and as the standards become more
generally adopted, will keep many cars off the repair tracks.

It will mean the elimination of the poorly designed, cheap
car which some roads still persist in building. Such a pro-

gram of standardization will be welcomed by everyone, both

the railroads and public alike.

The Reports from \\'ashington indicate that

Standardization the possibility of the adoption of sev-

of Locomotive. "^^ ^ypes of Standard locomotives is

receiving considerable attention. The
problems of generally adopting standard types of locomo-
tives is one which requires the most careful consideration
from many different angles. Under the present conditions
the question of paramount importance, however, is—will it

materially increase the effectiveness of our prosecution of
the war? As a permanent national policy, it may or may
not be advisable, but unless it offers the immediate prospect
of materially increasing the capacity of our transportation
.system, beyond what may be done without the introduction
of so great an innovation, we are not justified in giving the
plan serious consideration at the present time. We now
have no permanent national railroad policy. What that
policy shall be eventually no one now may definitely pre-

dict. The question of the permanent introduction of stand-
ard types of locomotives should \>e left to be carefully

weighed as a part of tiie broader question of our general

railroad policy.

At the [jresent time, therefore, we must confine ourselves

to the consideration of this matter purely as an emcrgencv
'ivar measure. There are several apparent advantages, both
to the purchaser and the builder which justify careful con-

sideration from this standpoint. If a small number of

standard types can lie settled upon, there may be an ad-
vantage in first cost. The ability to Ijuild many locomotives

of stock designs gives tiie builder the advantage in the ma-
terial market of anticipating the requirements of his cus-

tomers, without tying up capital in material only suital)le

for the locomotives of one design and likely to be ordered
\ty one railroad only. Furthermore, it reduces the burden
wiiich must ije borne iiy each order of locomotives of a new
design incident to the providing of new dies, forms, pat-

terns, templates, etc.

Under present conditions, however, questions of financial

economy are of much less importance than increasing trans-

f)ortation capacity. A standard locomotive must of necessity

he a com|)romise designed to meet the average of many vary-

ing sets of conditions. Its general use must therefore re-
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suit in a loss of transportation efficiency in many cases,

due to the necessity for reducing trainloads, and under other

conditions where trainloads are determined to some extent

by the nature of the traffic and by other facilities, it may
even result in a waste of locomotive capacity which cannot

fully be utilized. It is therefore evident that the advantages

of first cost offered by the plan of standardization must in-

evitably be obtained at the expense of operating economy

and what is of greater importance, transportation capacity.

To the builder the standard locomotive provides the ad-

vantages of quantity production and, to a limited extent,

continuous operation of his plant at full capacity in antici-

pation of future orders. It might, therefore, ultimately re-

sult in an increased output of locomotives, provided again

that the number of standard designs be kept small. A gen-

eral standardization, however, must provide a multiplicity of

designs to meet the requirements for different t>-pes and for

even a minimum number of sizes of each t\-pe. The prac-

tical attainment of this apparent advantage is therefore ver)'

doubtful and its immediate attainment in time to be a real

factor in improving the existing shortage of power is still

less probable. The builders" shop programs are practically

all laid out for months to come with domestic orders for

which material is now on hand or already ordered, and all

the preliminary work which is completed for these orders

would have to be done before standard locomotives could be

built. Equal or better immediate results can be obtained by

building duplicate orders of designs already in service.

One of the suggested advantages of the adoption of stand-

ard locomotives is the increased facility with which reserve

motive power may be mobilized wherever occasion requires.

The transfer of standard locomotives, some of which are in

sen'ice on all railroads, from one railroad to another may
be expected to be followed with much less difficulty both in

maintenance and operation than a transfer of locomotives

standard only on the owning road. To be of greatest ad-

vantage in this respect, however, such locomotives must be

made quickly available. As the operation of the railroads

under government control continues, the general co-ordina-

tion of railroad facilities will result in a better control of

traffic distribution to prevent local congestions, rather than

a shifting of facilities to relieve local congestions. Attention

should be directed to building up the power supply where

the greatest shortage exists; then keep the power at home.

Even the transfer of locomotives from one division to another

of the same system, where water and fuel conditions differ,

is alwavs attended with many difficulties which take time

for straightening out before smooth operation is resumed.

It is, therefore, evident that there are no real advantages

of standardization as a war measure. ^Vhat will it cost in

increased operating and maintenance difficulties? Not all

of our transportation difficulties have been due to lack of

motive power. If the adoption of standard types of loco-

motives decreases the operating efficiency on some roads by

reducing trainloads and hence increasing train movements,

the capacity of terminal facilities will still further be over-

taxed. Transportation yards are usually rated by their car

capacity, but their working capacity is also a function of

the number of train movements. The effect of increased

train movements upon locomotive terminal facilities already

overtaxed, will not result in relieving congestion and de-

lays at this critical point in the transportation machine.

Even if train loads are maintained by double-heading the

difficulty of keeping up the power and turning it without

delay will be increased, and operating costs will go up.

!Many roads have been developing their own standards

of locomotive construction, in order to secure interchange-

ability of details. The purpose has been to reduce the

amount of stock of renewal parts which must be carried to

a minimum and to make possible the making and finishing

of these parts on a manufacturing basis. After much effort

in many ca.ses it has been possible to carry out these plans

to the point where a large amount of special shop equip-

ment has been provided to make possible the economical

manufacture of parts. Patterns for many castings are ap-

plicable to several classes of locomotives, special turret lathe

eciuipment has been established for the quantity manufac-

ture of motion work pins, many jigs and templates have been

provided for performing standard operations, bolt sizes and

tapers have been standardized in order that standard drills

and reamers may be supplied to all shops and the repair

practices for the system retained under effective control.

Xo doubt the seriously disturbing influence which the im-

position of a set of universally standard classes of locomo-

tives would have on the organization and efficiency of opera-

tion of shops on such roads could in time be overcome, but

the wisdom of throwing the burden of such disorganization

upon the maintenance departments in a time of national

crisis is ver}- doubtful.

Another matter which should be given careful consid-

eration is the difficulty, generally accompanying the intro-

duction of a new design on any railroad, of effecting the

numerous changes in the design necessar}- before the best

service can be obtained from the locomotives. Better results

in this respect would be obtained if each railroad were to

lie permitted to duplicate orders of existing designs which
have been thoroughly tried out in service. Following the

introduction of standard locomotives it can hardly be ex-

[jected that any two railroads will find exactly the same
changes necessary to best meet their individual requirements.

In order to maintain the standards it would therefore be

necessary to place rather rigid restrictions on local authori-

ties in the matter of alterations. This would tend to make
the locomotives generally unpopular in service and in tlie

shops, and it would be a point of friction which should be

avoided at the present time. The fact must not be over-

looked that the whole status of our railroad industn,- was
suddenly changed over night and the change is such as to

require a complete alteration of the mental attitude of rail-

road officers and employees generally. ^lental habits are

strong; they cannot be changed over night and during tlie

period of transition it is highly important to avoid every

possible point of friction. Nothing should be done which
will tend to discourage men who now are and have been
honestly doing their utmost to keep the transportation ma-
chine operating smoothly under an exceedingly heavy over-

load. Nothing is more discouraging than the curtailment

of the exercise of local initiative and resource.

If standard locomotives are adopted there is no question

but that every railroad man will do his utmost to adapt
himself to them. They possess such positive disadvantages,

however, that the plan should be dismissed as a war emer-

cencv measure.

NEW BOOKS
Sl!of> Bxpense Analysis and Control. By Nicholas Tliiel Fickcr, consulting

engineer and lecturer on factory enisineering and cost production, New
York University, 329 pages, 6 in. by 9 in., illustrated, bound in cloth.

Published by the Engineering Xfaaazine Company, New York. Price $3.

This book was published to meet the demand of manufac-

turers and accountants to have in a concise form material

on the subject of shop expense which has previously been

published by the author in the Engineering Magazine.

Eight of the twelve chapters of this book were run as a

series of articles in that publication, four chapters having

been added to show a more definite application of the sub-

ject. The purpose of this book is to provide a means for

accurately treating the question of shop expense, sub-divid-

ing it among the proper items in the cost of manufacture

and production of work. \Miile it applies particularly to

industrial plants, it has many thoughts which will be of

assistance in operation and accounting in railway shops.
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Intensive Locomotive Development
The Possibilities of Increased Economy of Opera-
tion from More Accurate Knowledge of Principles

BY O. S. BEYER, Jr.

P.\RT I

IT
is a significant fact that many of the improvements and

economies in operation which railways have been able

to effect Ln the last ten years under the stress of adverse

conditions have centered ver}' largely around the locomotive.

Previous to this, extensive curvature elimination and grade

reduction had received chief attention, involving verj- large

expenditures, justified by the financial conditions which

then existed. But with the increasing difficulty of securing

ample funds attention to opportimities for further economies

was forced into directions requiring less initial expenditure.

Quite naturally then the steam locomotive was subjected to

scrutiny.

Since the most readily appreciated remedy for the evil

of increasing operating expenses has always been the re-

duction of train mileage by increasing the train load, the

first step was to enlarge the hauling capacity of the loco-

motive. But the limits of this process soon began to mani-
fest themselves. The larger locomotive required more coal

and coal was becoming more expensive. Its train grew

longer, heavier, more difficult to handle and furnished the

train crew with arguments for higher wages. Attention, how-
ever, was devoted to these problems with the result that the

stoker, brick arch, superheater, reverse gear and other fuel

and lalx)r-saving devices were perfected and introduced.

Details of construction and operation of the machine itself

were improved. As far as the general process has gone, it

has developed the modern Icxromcjtive, which is accomplishing

with a pound of coal and no more operators than the first

loccanotive ever built, almost twice as much work as the

standard product of ten years ago.

The successes thus far attained ought surely to give suffi-

cient inspiration and courage to proceed mo.st aggressively

with the further improvement of the locomotive. The
extreme necessities created by the present economic situation.

aggravated so seriously by the war and bound to continue
after the war, make it imperative that the steam locomotive
as the principal unit employed in the conduct of the railroad

industry be more intensely studied and more thoroughly per-
fected tlian has so far been done. Hence it is of interest at

this time to present at least some of the most important
subjects for investigation vitally concerning the locomotive
and to suggest them for immediate consideration and action.

The locomotive problems requiring attention may be clas-

sified under the following general heads: (1) Fuel; (2) com-
bustion and steam formation; (3) steam utilization; (4)
design and construction, and (5) general performance.

FUEL

Investigations falling under this head are perhaps among
the most important of all on account of the great economic
importance of fuel in the railway industry. At this critical

time particularly, complete or even partial results would be

of incalculable benefit. These investigations should pri-

marily contemplate securing data on the relative steaming
values of the fuels used in railway service as determined from
a complete series of boiler performances, as well as maximum
evaporative capacity tests. The data should also include in-

formation on the spark and smoke production of the various

coals and their clinkering and honeycombing qualities, in

order, if possible, to tie up practical performances of coals

with the characteristics indicated by proximate and ultimate

analyses and other laboratory tests of selected samples. The
fuels which should thus Ije investigated are: (a) Typical
coals from all the important mining districts; (b) various

commercially sized and some specially sized coals; (c) land-

stored, water-stored and freshly mined coal; (d) powdered
bituminous, anthracite, lignite coals and peat, and combina-
tions thereof; (e) oil, lignite, anthracite and bituminous
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coals, coke, peat, briquets and possible mixtures of these fuels.

Complete information as outlined would enable the rail-

roads more clearly to specify desirable and necessary charac-

teristics of fuel and to select fuels with far more intelligence

than can now be done. It would enable them to determine

with much greater accuracy the actual value of the various

fuels available instead of solving this vital question by the

unscientific methods now employed of 'collective bargaining"

between coal salesman and purchasing or fuel agent.

Such information would also make it possible better to

judge the desirabiilty of introducing new methods of com-

bustion, with the object of utilizing fuels not ordinarily

burned. It would furnish new- information and experience

for combustion engineers and other students of locomotive

design and operation and in consequence better w^ays of gen-

erating steam by new combustion methods would be sug-

gested and developed. It would serve as a foundation for a

more intelligent preparation and subdivision of the ordinary

mine run coals into the sizes best suited for locomotive use.

The work already done along this line is lamentably inade-

quate as compared with the extent of the problem. What is

actually known today is but hazy in nature and certainly

can not be very scientifically applied. Some tests have been

made to determine the relative steaming value of and the

maximum capacity obtainable of certain typical locomotive

coals and a limited number of different sized coals. One
railroad which has developed this data for coal used on its

lines has effected economies which have been far-reaching.

The importance of these problems to the stationary power

plants throughout the country has been better recognized, and

the United States Government, through the Bureau of Mines,

has for many years been conducting e.xtensive experiments to

help solve them. Several large power producers, prominent

among them the Commonwealth Edison Company of Chicago,

know exactly what they should pay for each ton of fuel from

any mine within the limits of the district supplying them.

It is entirely possible, mechanically, to prepare fuel in a

highly pulverized form and burn it in the locomotive furnace.

The machinery for doing this has been developed and is in

successful operation. The next logical step is to determine

accurately just what is the complete economic value of the

utilization of pulverized fuel. The many general advantages

which are bound to follow its use are, of course, recognized.

But it is not known how much, for instance, the evaporation

per pound of coal is increased at different rates of combustion.

The heat balances over the complete range of boiler capacities

of a few typical boilers fired w'ith pulverized fuel have yet

to be compared with the balances of these same boilers fired

with ordinary fuel. And lastly values as exact as possible

of the increase in capacity of the pulverized fuel fired boiler

should be established. It is not yet possible completely and

finally to judge the wisdom of widely introducing this sys-

tem of combustion.

COMBUSTION .4ND STEAM GENER.A.TION

The next group of problems presenting itself has to do

with the conversion of the energy in the fuel into that of

the steam. Here also are many opportunities for scientific

research. A few of the important ones will be considered.

The Chemistry of Combustion.—A detailed study should

be made of the chemical reactions taking place during the

process of combustion under varying conditions in the differ-

ent parts of the locomotive furnace, principally throughout the

fuel bed. The theory of combustion as it exists to-day applied

to the burning of locomotive fuel, is incomplete, and fails

to explain the occurrence of some very important phenom-
ena, especially with reference to fires of varying thickness,

clinkering, coking, the nature of the higher hydrocarbon pro-

ducts of combustion, etc.

The United States Bureau of Mines has done and is still

doing some work in this field, using a model furnace. It

might well be extended to a model or actual locomotive fur-

nace, working under locomotive combustion conditions.

Firing Practices.—A far more extensive investigation than

thus far attempted should be made of locomotive firing

practices, both with and without the assistance of devices for

conserving the energy of the fireman, such as automatic fire

doors, pneumatic grate shakers and mechanical stokers. The
purpose of this should be to determine the most economical

combination of practice, devices, and kinds of fuel possible.

Maximum boiler capacities resulting from the combinations

as well as relative smoke production should be determined.

Heat Absorption.—A detailed experimental as well as

mathematical study of the process of heat transfer in the loco-

motive l)oiler should lie made, especially with reference to the

distribution of the heating surfaces between tultes, flues,

combustion chamber and firebox. Such a study involves an

investigation of gas temperatures throughout the entire boiler

from the time the gases leave the fuel bed until they enter

the stack. The results would greatly increase the existing

knowledge of the proper relation between tube length,

diameter, and thickness of wall, particularly as affected by

varying initial gas temperatures. A series of tests has been

made along this line which indicates that the relation between

tube length and diameter for most economical steaming pur-

poses is confined within rather narrow limits. Very much
more, however, needs to be done.

Chemical and Physical Nature of E.xhaust Gases.—The
student of the complicated reactions going on within the

locomotive furnace and boiler is immediately confronted

b\' a lack of information needed to assist in explaining

some of these reactions. A splendid opportunity exists to

investigate the products of combustion as they appear in the

locomotive front end, after they have done their work. The
results might go a long way toward explaining the mysteri-

ous "unaccounted for'' losses in the heat balance.

Accurate Smoke Aleasuring and Indicating Device.—
Jointly with the foregoing investigation, attempts should be

made to develop accurate locomotive smoke measuring and
indicating devices. This can be done in all probability by

static-electrical precipitating methods. The ordinary Ringel-

mann charts frequently used employ arbitrary standards of

blackness and are entirely unsatisfacton,-, as indeed any such

method is bound to be when used on a stack where the smoke
is quite frequently obscured by the presence of condensing

exhaust steam.

The Drafting System.—Tests already made have indicated

the great influence of the so-called spark losses on the per-

formance of the locomotive boiler. Some of the factors affect-

ing spark losses are known and others are suspected. Prin-

cipal among these are draft conditions. An investigation of

the entire drafting system of the modern locomotive can not

be made too soon. The proportioning of ash pan opening,

grate opening, gas areas between the end of the arch and the

door sheet, of flues, tubes, the superheater damper, the space

under smoke box diaphragm and of the smokestack should

all be carefully determined and general values for them ex-

pressed in empirical formulae having a wide range of appli-

cation. This is far from accomplished to-da}'. Considera-

tion of the relation of these areas is but incidental.

The status of the front end arrangement is in a similar

situation. The best that can be said for it as adopted to-day

is that a locomotive will steam with it. But that is not suf-

ficient. Aside from the free production of steam, the front

end should insure this production with the least waste pos-

sible. There are no guarantees that this is actually the case.

The front end in the modern locomotive, in the greatest

number of cases, is simply a series of adjustments made in

a space previously limited, but now further crowded by
the introduction of the superheater header. This crowding
is only partly relieved by resorting to outside steam pipes.

The comprehensive front end tests on the small saturated
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«team locomotive conducted jointly by Purdue University and

the American Engineer have furnished most of the funda-

mental data used. However, in view of the vast increase in

boiler sizes, accompanied by the further limitation of space in

the front end, it is most desirable that these historical tests

be repeated on modern power.

The Laws of Resistance to Flow of Gases.—Concurrent

with the preceding investigations of the entire drafting sys-

tem, information should be developed which will establish

the laws of resistance to the flow of the gases employed in

steam generation through the fire bed, over the brick arch

and firebox heating surfaces, through the tubes and over the

superheater tubes. Just as careful observations of the flow

of air around aerfoils, stream line bodies and other bodies,

by means of wind tunnel experiments, have resulted in the

important information without which the modern airplane

would be an impossibility, so will a similar detailed study

of the flow of gases through the locomotive boiler reveal pos-

sibilities for reducing their resistance to flow, and perhaps

at the same time suggest ways for effecting greater inter-

change of heat between these gases and the heating surfaces.

Radiation Losses.—Another detail of boiler performance

which needs light is that of radiation. Very little is known
about this important item, and in consequence losses result-

ing therefrom are thrown in with those considered as "unac-

counted for." It is entirely possible to develop data on this

point, especially with the perfected methods of pyrometry
now in existence.

Locomotive Feed Water Heating.—After a long period of

development the locomotive feed water heater is at last becom-
ing available. As it stands to-day, it is perhaps one of the

finest examples of the results of scientific experimentation

applied to the solution of locomotive problems. The good
work, however, .should not stop. As long as feed water can
be heated to still higher temperatures, as long as there are

heat units still going up the stack which might be saved, the

feed water heater investigation should continue.

Locomotive Boiler Performance.—Lastly the whole gen-

eral subject of locomotive boiler performance needs more
study. But unfortunately the available reliable test data
covering a sufficient range of performance is entirely too

limited for this purpose. Consequently little opportunity

exists for developing an extensive and well founded theory

of locomotive boiler design. This manifests itself in the

w'ide variation of boiler proportions chosen by different rail-

way companies. It is entirely reasonable that one combina-
tion of the many variables entering into boiler construction

as applied to each of the general types of boilers, is bound
to be better than the present condition of many different com-
binations, due allowance being made of course for local con-

ditions.

(To be continued.)

Activities of the Director-General
New Appointments Announced; Standard Gar and
Locomotive Committees; Order Governing Labor

DIRECTOR GENERAL of Railroads \\illiam G. Mc-
Adoo announced the permanent organization of his

railroad staff on Eebruury 6 as follows:

Assistant to the Director General, Walker D. Mines,

chainnan of the executive committee and general counsel

of the .\tchison, Topeka & Santa Fe.

General counsel, John Barton Payne.

Director, division of transportation, Carl R. Gray, presi-

dent. Western ^Maryland.

Director, Division of Traffic, Edward Chambers, vice-

of the .Atchi.son, Topeka S: Santa Fe.

Director, Division of Finance and Purchases, John Skel-

ton Williams.

Director, Division of Labor, W. S. Carter, president.

Brotherhood of Locomotive Firemen and Enginemen.
Director, Division of Puljlic Ser\-ice and Accounting,

Charles A. Prouty, director Bureau of \aluation. Interstate

Commerce Commission.
Additional divisions will be created from time to time as

conditions ju.stify. The Director General has in contempla-
tion a division on capital expenditures and improvements.

Frank McManamy, chief inspector of locomotive boilers

of the Interstate Commerce Commission, has been appointed

manager of the locomotive section and is attached to the

division of tran.sportation.

The manager of the locomotive section will supervise the

condition of, and repairs to, locomotives at all railway shops
and roundhouses and at outside shops, in addition to his

present duties for the Interstate Commerce Commission as

its Chief Inspector of Locomotives.

Henry Walters, chairman of the Atlantic Coast Line and
of the Louisville & Nashville, a member of Mr. McAdoo's
temporary staff, will continue to act in an advisory capacity.

\V. T. Tyler, assistant to the vice-president of the North-
em Pacific, and H. T. Bcntley, superintendent of motive

power and machinery of the C'hicago North Western, arc

acting temporarily as assistants to IMr. Gra\- in the transpor-
lation division. The Commission on Car Service and the
Bureau of Car Service of the Interstate Commerce Commis-
sion have been merged and are attached to the transporta-
tion division.

EQUIPMENT NEEDS

On February 2 the Director General addressed a circular
Ittter calling for complete information as to new equipment,
additions, betterments, extensions, etc., already contracted
for or which are considered necessar}- for 1918. The roads
are asked to send one copy of the answers with all possible
despatch to their respective Regional Directors and the other
to the Interstate Commerce Commission.

In determining what additions and betterments, includ-
ing equipment, and what road extensions sliould be treated

as necessary, and what work already entered upon should
be suspended, the roads are a.sked to be guided by the fol-

lowing general principles:

"From the financial standjjoint it is highly important to

avoid the necessity for raising any new capital which is not
absolutely necessary for tiie protection and development of
the required tran.sportation facilities to meet the present and
[)rospective needs of the country's business under war con-
ditions. From the standpoint of the available supply of
lajjor and material, it is likewise highly important that this

supply shall not ])e absorbed except for the necessary pur-
f)oses mentioned in the preceding sentence.

"Plea.'e also bear in mind that it may frequently happen
that projects wiiicli might l)c regarded as highly meritorious
and necessary when viewed from the separate standpoint of
a particular company, may not be equally meritorious or
necessary under existing conditions when the government
has possession and control of railroads generally and there-
fore when facilities heretofore sui)jcct to the exclusive con-
trol of the separate companies arc now available for com-
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nion use \vluiK\cr such common use will promote the move-

ment of traffic.

"Wiiilc tlic questions and blanks group together additions

and betterments designed to improve capacity, efficiency and

economy, tiiis is done because of the difficulty of drawing

sharp linos jjetwecn these objects. It is imiiortant to empha-

size, however, that under existing conditions the primary

thing to accomplish is increased capacity to handle the traffic

of the country."

Among the information asked for was the following:

'"Submit statement of equipment authorized or contracted

for, or the contracting for which during the calendar year

1918 is believed by the management to be necessary for the

proper conduct of the business.

"Show tlie number of units, listing separately locomotives,

cars, and other equipment in accordance with the descrip-

tions relating to type and design carried on the blank form;

where and by whom constructed; probable time of delivery;

estimated probable cost of each unit; and estimated probable

cost of aggregate.

"Show in corresponding detail units of equipment which

it is anticipated will be retired from ser\-ice during the cal-

endar year 1918, with the ledger value thereof, and approxi-

mately the way in which such ledger value will be disposed

of in the accounts."

ST.\NDARDIZ.\TION OF PURCH.4SES

Tohn Skelton Williams, director of the divisions of finance

and of purchases, is to organize a staff of assistants which

will be in the nature of a central purchasing board for the

railway administration. Samuel Porcher, purchasing agent

of the Pennsylvania Railroad, has been temporarily assigned

as assistant to Mr. Williams to conduct a general investiga-

tion of the general subject of handling railroad purchases

with a view to working out a plan, and other railroad officers

will be called in to assist from time to time as occasion may

require. It is understood that the administration intends to

take charge of the purchase of cars, locomotives, rails, oil

and other" important items of railway supplies which are to

be standardized, but it is not the present intention to take

over all railway purchases and undoubtedly most kinds of

supplies will continue to be purchased by individual rail-

ways as at present. The extent to which the administration

will take charge of railway purchases will depend largely

on the result of the investigation.

ST.\XD.\RD C.«IS AND LOCOMOTI\ES

Henry Walters, chairman of the Atlantic Coast Line and

the Louisville & Nashville, who is acting as special adviser

to Director General ISIcAdoo, is in charge of the studies be-

ing made for the purpose of establishing standard designs

of^cars and locomotives to be adopted by the railway ad-

ministration. Mr. Walters has held numerous conferences

with car and locomotive builders on the subject and expects

to have several more before anything has been decided.

The committee on cars appointed last summer by the

Council of National Defense, at the time when it was pro-

posed to have the government buy freight cars for the rail-

roads, has been delegated to investigate the question of

freight car standards. The car committee consists of S. M.

Vauclain, vice-president of the Baldwin Locomotive Works;

W. H. Woodin, president of the American Car & Foundry

Companv; J. M. Hansen, president of the Standard Steel

Car Company; N. S. Reeder, vice-president of the Pressed

Steel Car Company and Clive Runnels, vice-president of the

Pullman Company.
The committee on locomotives appointed last summer by

the Council of National Defense, of which S. M. Vauclain,

vice-president of the Baldwin Locomotive Works, is chair-

man, has also made a report recommending several standard

t\pes of locomotives to Mr. Walters. The recommended

standards were then referred to a committee of railroad mo-

tive power officers, consisting of three appointed by each

regional director, for their consideration and report. The
railroad committee has been holding conferences on the sub-

ject since February 22 and will report back to Mr. Walters.

H. T. Bentley, superintendent of motive power and ma-
chinery of the Chicago & North Western, now acting as

assistant to C. R. Gray, director of the division of transpor-

tation in the Railroad Administration, has been appointed

chairman of the committee and the other members are as fol-

lows: Eastern district, H. Bartlett, chief mechanical engi-

neer, Boston & Maine; William Schlafge, general mechanical

superintendent, Erie; and H. L. Ingersoll, assistant to the

president. New York Central; Southern district, R. W. Bell,

general superintendent of motive power, Illinois Central;

W. H. Lewis, superintendent of motive power, Norfolk &
Western, and J. Hainen, assistant to vice-president. South-

ern Railway; Western district, Robert Quayle, superinten-

dent of motive power and car department, Chicago & North

Western; W. H. Wilson, assistant to first vice-president,

Northern Pacific; and John Purcell, assistant to vice-presi-

dent, Atchison, Topeka & Santa Fe. J. T. Wallis, general

superintendent of motive power, Pennsylvania Railroad has

also taken part in the conferences.

The locomotive builders' committee, besides Mr. Vauclain,

includes Andrew Fletcher, president of the American Loco-

motive Company, and H. P. Ayres, vice-president of the

H. K. Porter Company.

POLICY AS TO LABOR

In a letter to the Regional Directors on February 4 the

Director General outlined the labor policy as follows:

"As to labor, you have been advised of the appointment

of the Railroad \\"age Commission. The general policy as

to all labor is that there shall be no interruption of work
because of any controversies between employers and em-
ployees. All matters relating to wages and living conditions

will have the consideration of the Railroad \A'age Commis-
sion.

"Pending action by me upon the report of tliat commis-
sion there ought not to be any radical change in existing

practices without submitting the matter to me for approval.

But it should be understood tliat the usual methods of

settling by agreement ordinan' grievances and complaints

shall continue as heretofore and that the companies are free

to negotiate as heretofore with their employees and are ex-

pected to observe faithfully existing agreements with their

employees. In cases of doubt about new negotiations with

employees, the advice of the Director General should be

sought.

"You should Ijear in mind that labor has the very natural

feeling that railroad managers, although now working for

the government and on government account, necessarily con-

tinue the same conception of and attitude towards labor

problems that they had when acting under private manage-
ment. I am told that labor will have a natural suspicion

that any unfavorable action taken by railroad managers
indicates a purpose on their part to make governmental con-

trol a failure and to use it for promotion or vindication

of their own theories. For these reasons, great care should

be taken to ?.void anything having even the appearance of

arbitrary action, and it w-ill be expedient, at least at the

outset and until the matter shall take more definite shape,

not to dispose, unless by mutual agreement, of any labor

claims involving large questions of policy without first sub-

mitting the matter to me.

"In the central organization in Washington I propose to

have a labor man as a member of my staff who will give his

special attention to labor problems, not only to the prob-

lems of wages and conditions but also to the problem of aid-

ing the railroads in obtaining sufficient labor and of bring-

ing about a better understanding between officers and em-
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ployees. The morale and esprit de corps of officers and men
should be brought to the highest standards."

GEXER.AI, ORDER XO. 8, CONCERNING LABOR CONDITIONS

To correct numerous misunderstandings that have arisen

as to the relations between railroads and their employees,

Director General !McAdoo has issued in General Order No.

8 a statement outlining his desires as to labor conditions.

The order directs that:

(1) All acts of Congress to promote the safet}' of em-

ployees and travelers upon the railroads, including acts re-

quiring investigation of accidents on railroads, and orders

of the Interstate Commerce Commission made in accordance

therewitli, must be fully complied with. These acts and

orders refer to hours of ser\-ice, safety appliances and inspec-

tion. Now that the railroads are in the possession and control

of the government, the statement says, it would be futile to

impose fines for violations of said laws and orders upon
the government: therefore it will become the duty of the

Director General in the enforcement of said laws and orders

to impose punishments for w'ilful and inexcusable violations

thereof upon the person or persons responsible therefor, such

pimishment to be determined by the facts in each case.

(2) When the exigencies of the service require it, or

when a sufficient number of employees in any department are

not available to render the public prompt transportation

service, em.ployees will be required to work a reasonable

amount of overtime. So far as efficient and economic opera-

tion will permit, excessive hours of emplo)Tnent w'ill not be

required of employees.

(3) The broad question of wages and hours will be

passed upon and reported to the Director General as

promptly as possible by the present Railroad Wage Com-
mission. Pending a disposition of these matters by the

Director General, all requests of employees involving revi-

sions of schedules or general changes in conditions affect-

ing wages and hours, will be held in abeyance b\- both the

managers and employees. Wages, when determined upon,

will be made retroactive to January 1, 1918, and adjusted

accordingly. ^Matters of controversy arising under interpre-

tations of existing wage agreements and other matters not

relating to wages and hours will take their usual course,

and in the event of inability to reach a settlement will be

referred to the Director General.

(4) In order No. 1, issued December 29, 1917, the

following appeared:

"All officers, agents and employees of such transporta-

tion system may continue in the performance of their pres-

ent regular duties, reporting to the same officers as hereto-

fore and on the same terms of employment."

The impression seems to exist on some railroads, the

order says, that the said order was intended to prevent any

change in the terms of emplo\Tnent during governmental

operation. The purpose of the order was to confirm all

terms of emplojTnent existing upon that date, but subject to

subsequent modifications deemed advisable for the require-

ments of the service. Any contrary impression or con.struc-

tion is erroneous. Officers and employees will be governed

by the construction here given.

(5) No discrimination will be made in the employment,
retention, or conditions of employment of the employees

becau.se of membership or non-membership in labor organi-

zations.

The order concludes with the following:

"The government now being in control of the railroads,

the officers and employees of the various companies no
longer serve a private interest. All now serve the government
and the public interest only. I want the officers and em-
plfjyec-s to get the spirit of this new era. Supreme devotion
to countr>', an invincible determination to perform the im-
perative duties of the hour while the life of the nation is im-

perilled by war, must obliterate old enmities and make
friends and comrades of us all. There must be co-operation,
not antagonism; confidence, not suspicion; mutual helpful-
ness, not grudging performance; just consideration, not arbi-
trary disregard of each other's rights and feelings; a fine

discipline based on mutual respect and sympathy; and an
earnest desire to serve the great public faithfully and efficient-

ly. This is the new spirit and purpose that must pervade
every part and branch of the National Railroad Sen'ice.

"America's safety, America's ideals, America's rights are
at stake. Democracy and liberty throughout the world de-
pend upon America's valor, America's strength, America's
fighting power. We can win and save the world from des-
potism and bondage only if we pull together. We cannot
pull apart without ditching the train. Let us go forward
with unshakable purpose to do our part superlatively. Then
we shall save America, restore peace to a distracted world
and gain for ourselves the coveted distinction and just re-

ward of patriotic service nobly done."

RAILW AY SHOP EMPLOYEES

Director General ]\Ic.\doo also announced that the rail-

road shop employees, realizing the necessity of assisting the

government in the operating of the railroads on a more
efficient basis and to meet the present emergency in the re-

pairing of locomotives, acting through A. O. Wharton,
president, railway employees' department, American Federa-
tion of Labor, and the international officers representing tlie

machinists, boilermakers, blacksmiths, carmen, sheet-

metal workers, electrical workers, and apprentices and
helpers, have agreed to these changes in working conditions:

(1) The hours of labor in shops and roundhouses to
be governed by the necessities as indicated by the general
condition of equipment. At shops and roimdhouses now
working one shift which totals less than 70 hours per week,
an increase, preferably on a seven-day basis, may be made.
\\'here desired, working hours may be so arranged that men
will be released at 4 p. m. on one day each week. Existing
working agreements to govern the rate, subject to the action
of tlie Railroad \\'age Commission.

(2) .\11 apprentices who have served three years may be
promoted to mechanics and paid the going rate of wages for
that position. Such promoted apprentices to be given the
right of practical experience on work of their respective
trades to which they had not been advanced during the
three-year period.

(3) Helpers in their respective trades who have had five

or more years' experience may be promoted to classification

of mechanics; they to receive mechanics' rate and be given
an opportunity to learn all branches of the trade. The duly
authorized committeeman of each trade in each shop cov-
ered by agreement shall be consulted, and mutual under-
standing arrived at in promoting helpers; and the ratio of
helpers to be promoted, to the number of mechanics, in any
one trade in any one shop, shall not exceed 20 per cent.

The international officers and general chairmen of each trade
on eadi road covered by agreements shall be furnished a
complete record of the men promoted.

(4) Mechanics applying for employment will not be
denied such employment for any cause other than inability

to perform the work; this preference rule to be in eft'ect as
long as three-year apprentices or promoted helpers are em-
ployed at mechanics' rates.

(5) Where a reduction is made in the force of mechan-
ics, promoted helpers in accordance with their senioritv shall
be set back first; then advanced apjircntices; no mechanics
to be laid off until all such promoted lielpers and appren-
tices have Ijeen set back.

(6) The promotions above referred to are to meet an
emergency caused by tlie war, and shall cease at the close
of the war.



Consolidation Type Locomotive

Locomotives for French Railways
Consolidation Type Engines for Freight Service

Built in America from Basic American Designs

T\VO orders of consolidated locomotives, aggregating 140

engines, have recently been completed by the .-Vmeri-

can Locomotive Company for France. The Cherains

de Fer du Midi received 40 and the French State Railway

100 locomotives, the design being the same in both cases

with the exception of the diameter of the driving wheels

and some other minor differences.

The engines are of basic American design modified in

fittings and fixtures to suit French practice. They were

designed by the builder, and each drawing was approved

by a representative of the railway. The dimensions are in

sign in general follows American practice, a good grate area

being obtained by the use of a short, wide firebox. The
firebox is fitted with a brick arch and the boiler includes

a 26-element superheater. Handholes are used instead of

washout plugs to give greater accessibility for washing out.

A dump grate in the front of firebox is operated from the

cab by a screw, and the outside end of the blowoff cock has

a special thread for connection to the fire hydrants of the

city of Paris. In order to quickly free the stack of smoke,

the blower is fitted with a quick-opening valve operated from

either side of the cab. Lagging on the boiler is omitted; the

i—--—--1

Longitudinal Section of the Boiler for the French Locomotives

the metric .system, the International system of screw threads,

and the French-Westinghouse system of pipe threads.

The locomotives all have cylinders 23 in. by 26 in., and

carry 170.6 lb. boiler pressure. Owing to the slight dif-

ference in the diameter of the drivers there is a difference

of 1,000 lb. in the tractive effort of the two orders, the

locomotives for the French State Railway developing a trac-

tive effort of 35,200 lb., while those for the Midi develop

36,200 lb. While the boiler capacity is low in relation to

the cylinder capacity, it compares verj' favorably with re-

cently built locomotives of the same type for use on American

railroads.

The dimensions of both boilers are identical. The de-

jacket is supported on a crinoline frame leaving an air space

which acts as a non-conductor.

The firebox is fitted with an inside opening firedoor to

meet the requirements of a French law. The door is hinged

at the top and is opened by means of a lever extending up-

ward at one side of the door frame. This lever is fitted with

a latch, which operates in a quadrant provided with notches

permitting the door to be fastened in wide open, partially

open and closed positions. The door opens inward and up-

ward, and when closed hangs at an angle of about 25 deg.

from the vertical.

Among the points of general interest in the design, it

will be noted that the locomotives for both railroads are

136
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controlled from the left side, contrary to American practice.

The steam is distributed by 1034-in. piston valves, which

arc controlled by the Walschaert valve gear. The cylin-

ders are fitted with by-pass valves operated by air cylinders,

and with muffled cylinder cocks.

.-Ml the engines have a variable exhaust operated from

the cab by a screw which passes through one of the hand-

rails, and -the front ends are fitted with spark arresters.

While tlie running gear in general is designed along the

lines commonly followed in this country, the cross-balancing

of the driving wheels is contrary to American practice for

two-cvlindcr locomotives. The effect of this practice on

the angularity of the counterl)a]anres is clearly indicated

in the illustration of the French State Railway locomotive.

A pneumatic sander is combined with a screw conveyor

which extends through the sandliox and is operated from

tlie cab.

Roy buffers are applied between tlie engine and tender
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on both orders. The general arrangement of these buffers,

together with other details of the engine and tender connec-

tions, is shown on one of the drawings. Instead of using

one buffer directly over the center line of the drawbar, two

buffers are placed one on either side of the center of the

locomotive, the angle of the bearing surfaces in each case

being arranged so that angular movement between the lo-

comotive and tender causes a sliding movement of the buf-

fers. The center lines of the engine buffers intersect the

center line of the locomotive at the center of the drawbar

pin hole. The engine and tender drawbar is of the same

type that is generally used between cars in Europe. The
ends containing the holes for the drawbar pins are threaded

to take a right and left hand screw, by means of which the

slack between the engine and tender may be taken up.

Other special t\'pes of equipment include French West-

inghouse air brakes, French standard buffers and couplers

and a water brake.

The general dimensions and data for the two locomotives

arc given in the table:

General Data
French State Midi

GaRC 4 ft. 8>/S in.

Service Freight
Fuel IJii. coal
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drivers -^ equivalent heatingTractive effort X dian
surface*

. _ _

Equivalent heating surface* -;- grate area
Firebox heating surface -^ equivalent heating

face,* per cent
Weight on drivers -=- equivalent heating surface*
Total weight ^ equivalent heating surface*
Volume both cylinders
Equivalent heating surface*
Grate area -7- vol. cylinders

vol. cylinders

Cind .

.



140 RAILWAY MECHANICAL KXGIXEEK Vol. 92, No. 3

scam through tlic first row of rivets. If the tliickness and
tensile strength of plate are such tliat the efficiency for seam

't^ou/ -bffjay spuncy ui tjoi9u3>£

No. 1 is higher than 85.52 per cent and is .'ihown on the
right of the dotted line, the higher efficiency should not be
considered as the seam would fail through the first row of
rivets which has an efficiency of 85.52 per cent. At tlie right

end of the straight lines representing seams No. 2, 3 and 14
are the points where failure will occur in the first row of
rivets and tliese points represent the maximum efficiency of
the seams. The co-ordinate field is not large enough to show
similar points for seams No. 15, 57 and 64.

Problem 1.—To find the efficiency of boiler seam No. 1

having I'/x-in. plate, the tensile strength of which is 58,000
lb.

From the point of intersection of the 58,000 lb. line on the

horizontal scale and the curve representitig a IJ/^-in. plate,

project a line vertically either to the top or bottom axis and
read off the efficiency, which is 81.6 per cent.

Problem 2.—To find the efficiency of boiler seam No. 2

having l^^-in. plate, the tensile strength of which is 58,000
lb.

First find the efficiency that seam No. 1 would have under
the same conditions, which is 81.6 per cent. Then from the

point where the vertical line representing 81.6 per cent inter-

sects the straight line representing seam No. 2 find the effi-

ciency corresponding to this point on the vertical scale, which
is 81 per cent.

This system of curves may be used to determine the value
of any of the factors in the general equation when the other

factors are known.
Problem 3.—To find tlie tensile strength required foi'
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of area with boiler pressures varying from 110 lb. to 230

lb. gage, advancing by five pounds each.

The general equation is

wliere

:

S = Stress on stay holt in poi:nds per square inch.

r>P = Boiler pressure in pounds per square inch as shown by gaRc.

a =: Area in square inches supported hy stay bolt.

A z= .Srea of stay bolt in square inches.

There are two systems of curves on the co-ordinate field,

and care should be exercised in using the respective scales.

Tlie lines marked with the boiler pressure show the relation

between the boiler pressure and the area supported by the

stay bolts and the lines marked with the various sizes of stay

bolts show the relation between the product of boiler pressure

times area supported and the stress on stay bolts as illus-

trated. The area for the stay bolts is taken at tlie root of

the thread, for a V thread, 12 threads per in., and there are

also lines for stay-bolts which have 3/16-in. telltale holes.

To use the curve it is first necessar)' to determine the num-

ber of square inches of flat surface that is to be supported.

Problem 5.—What is the stress on a 1-in. solid stay bolt

with I' thread, 12 threads per inch when supporting 16 sq.

in. at 200 lb. pressure?

On the horizontal axis, either at the top or bottom, find

the area supported, in this case 16 sq. in., and project a line

vertically until it intersects the 200 lb. line. From this point

project a line horizontally to the right until it intersects the

1-in. stay bolt line. This intersection projected vertically

either to tlie top or bottom axis gives the stress on the stay

bolt, which in this case is 5,560 lb. per sq. in.

Fig. 4. Shows the shearing stress on rivets for such seams

as outlined for boilers varying from 66 in. to 110 in. in

diameter, and for steam pressures between the limits of 100

lb. and 220 lb. gage pressure.

The general equation for shearing stress on rivets is

RXPXBP
s =

AXN
where

:

S = Shearing stress on rivets in pounds per square inch.

R = Radius in inches of inside of boiler shell.

P =: Pitch in inches of rivets in the outside row of seam.
BP = Boiler pressure in pounds per square inch as shown by gage.

A ^= .Area in square inches of rivet hole.

N = Number of rivet shearing planes in pitch length taken.

The system of straight lines marked with the boiler pres-

sure, represent the relation between the radius of the boiler

and the boiler pressure. These lines are expressed by the

equation R X BP = Y, Y representing the figures given

on the Y-axis. The second system of straight lines repre-

sents the relation of the characteristics of each individual

seam, so far as shearing stress on the rivets is concerned, to

tlie radius of inside of boiler and boiler pressure.

Problem 6.—What is the shearing stress on the rivets of

seam No. 1 when used on a boiler 86-in. inside diameter

and carrj-ing 220 lb. pressure?

On the top horizontal axis find the diameter of the inside

of the boiler, in this case 86 in., and project a line vertically

until it intersects the line marked 220 lb. From this point

project a line in a horizontal direction until it intersects the

line marked with the seam number, in this case seam
142-5-30,080. This intersection projected vertically to the

bottom horizontal axis gives the shearing stress on rivets

which is 6,730 lb. per sq. in.

Fig. 5 shows the tension on net section for various thick-

nesses of plate, boiler pressures, efficiency of seams and
diameters of boilers.

The general equation is

't/ou/ -h^ Jay spunoj
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where

:

T = Tension on net seciicn in pounds per square inch.

D— ^ Radius in inches of inside of boiler.

2

BP ^ Boiler pressure in pounds per square inch as shown on the gage,

t = Thickness of plate in inches.
E = Efficiency of the boiler seam in per cent.

There are two co-ordinate fields shown on tlie sheet, both

of which are used in determining the tension on a net sec-

tion. One field consists of a series of straight lines show-

ing the relation between boiler pressure and the inside

diameter of the boiler. The equation for these lines is

where X is equal to the product of boiler pressure and the

radius of the inside of the boiler. This is transferred to the

second field in obtaining the tension on a net section.

The second field consists of two series of straight lines

crossing each other. The series of lines upon which are

marked the thicknesses of plate are plotted from the equation

where

:

Y ^ Tension on net section at 100 per cent efficiency

t = Thickness of plate in inches.

D
X = \"alue of — = BP as explained above.

The other series of straight lines upon which are marked
the different efficiencies, show the relation between the ten-

sion on a net section at 100 per cent efficiency and on a net

section for the various other efficiencies of seams as noted.

These lines have been plotted from the following equation:

where:
T = Tension on net section at the desired efficiency.
E ^ Efficiency in per cent.

Y = Value of — as explained above.

Problem 7.—To find the tension on a net section of a
boiler of 84 5/16-in. diameter, 27/32-in. thickness of plate,

200 lb. boiler pressure and 82.75 per cent efficiency of seam.
From the point representing 84 S/16-in. diameter on the

horizontal axis of field No. 1, project a line vertically until

it intersects the 200 lb. line and from this point project a
line horizontally into field No. 2 until it intersects the

27/32-in. line. Project this point vertically until it inter-

sects the line representing 82.5 per cent, where it will be
necessary to interpolate to reach an imaginar)' line repre-

senting 82.75 per cent. This point projected horizontally

to the vertical axis gives the desired tension on net section

as 12,100 lb. per sq. in.

Problem 8.—What efficiency must a boiler seam have
when the tension on a net section is 12,250 lb. per sq. in.

with inside diameter of the boiler 86 in., boiler pressure 200
lb. and thickness of plate J/g in.

From the point representing 86 in. on the horizontal axis

of field Xo. 1, project a line vertically until it intersects the

200 lb. line, and from this point project a line horizontally

into field No. 2, until it intersects the Jg -in. line. The pro-

jection of this point on the horizontal line showing 12,250

lb. tension on a net section gives the required efficiency

which is by interpolation 80.2 per cent.

Snow and Ice on the Pennsylvania
A Story of a Seven Weeks' Struggle During the Worst
Winter the Eastern Railroads Ever Experienced

THE months of December, January and February have

been truly characterized as the "worst winter" in the

histor}- of railroading in the Eastern United States.

Seven weeks of arctic weather with fifteen-foot drifts on
tracks, below-zero temperatures, and blinding gales that made
regular running of trains impossible and at times stopped

movement altogether. The experiences of the Pennsylvania
Railroad in this seven weeks' struggle with the forces of

nature have been brought together in a report by Elisha

Lee, acting vice-president in charge of operation, an abstract

of which is presented herewith.

Surveying all divisions of the lines east of Pittsburgh

the features of the weather during the period covered by
the report, were not only the record-breaking cold, the heavy
snowfalls and high winds, but the unprecedented length of

the frigid spells, which gave no breathing time to recover

and prepare for the next emergency. In the mountain re-

gions traversed by the Pennsylvania these conditions were

practically unbroken throughout the entire time from mid-
December until the beginning of February.

The shopmen stood the acid test of fidelity by shoveling

snow, breaking ice and clearing switches, often under
weather conditions involving severe hardship. The with-

drawal of these men from the shops had a serious effect

on repairs and construction, but there was no alternative,

as without their aid it would have been impossible to open
the lines and restore traffic.

The Altofjna shops reported that between December 20

and January 21, their men spent 9,225 ten-hour days in

snow-shoveling and switch-clearing. This resulted in the
loss to the shops of class repairs to 19 engines, the building
of 39 steel freight cars, the strengthening of 33 cars, heavy
repairs to 25 others, light repairs to 45 passenger cars and
the manufacture of 350 car wheels. In addition, the opera-
tion of the shops in general was unavoidably slowed up by
the temporar}' disruption of the forces.

On the Bellwood division, with a shop force of only 259
men, the shopmen spent 11,000 hours in shoveling snow
during the same period. This is given in the report as the

principal reason for an accumulation of 540 cars await-
ing repairs on January 30, the normal capacity of the Bell-

wood division shops ijeing 150 cars. The Pittsburgh divi-

sion, for the same reason, reported an accumulation of 2,357
cars awaiting repairs, or 100 per cent above normal.

Showing the disastrous results of a minor accident during
severe weather, the Sunbur>' division reported that during
zero weather a truck broke on a freight car east of Boyd,
Pa., on the single-track portion of the division. By the

time this wreck was cleared, seven following freight trains

had frozen up, the crews had to be relieved for rest imder
the sixteen-hour law, and the cars were stored and the

engines towed to the terminal.

Among miscellaneous results reported from the severe

cold on all divisions, were air-hose freezing, trains stalling,

trains parting due to broken couplings, hot boxes dues to

journal boxes Ijcing stripped off by snow and ice, broken
rails, frozen signals and signal wires, and failure of inter-

locking plants. Much trouble was experienced with water-
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scoops on engines freezing up so that they could not be

used. It was frequently necessary to maintain large forces

of men at each track tank to remove the accumulation of ice

caused by the flying water freezing on the rails and road-

way. .

Jiie report deals in detail with the effect of extreme cold

in lowering the efficiency of unskilled and .semi-skilled la-

bor, and in making it impossible in many cases to hold men
in the service. On the Cresson division, where conditions

were unusually severe, in order to maintain an engine-house

force of 149 men. it was necessary to hire 171 new men
in four months, making a turnover for that periixl of nearly

On a Car-float—After a Trip from Norfolk to Cape Charles

115 per cent or at the rate of 344 per cent for the year.

The turnover for the entire force of 495 men directly con-

nected with train operations was at the rate of 218 per

cent per year.

In tlie Pittsl)ur£;h district the turnover of enijine-hou^e

the Pittsburgh division have lx>cn in the service less than

si.\ months.

The effect of the weather in reducing the average tonnage

carried per freight train was, on the Maryland division, 36

per cent; Philadelphia division, 25 per cent; Middle divi-

sion, 17 per cent; Pittsburgh division, 38 per cent.

Frozen ash-pans in ens;ines caused thousands of delays

Cut Approaching the Westbound Tunnel near Gallitzin

—

Drifts

15 ft. Deep

over all portions of the system. Reports on the Cresson

and Williamsport divisions show that during zero weather

from three to four hours were required to clean one ash-

pan, which normally would take from 25 to 40 minutes.

The Conemaugh division reported delays due to frozen ash-

pans totalling 8,392 hours, which was equivalent to the loss

of the services of 35 engines for a month of 30 eight-hour

days.

Frozen ash-pans are caused by flying snow, and water

Shop Men Digging Out a Train Stalled on a Branch Line Near Altoona, Pa.

forces was at the rate of 192 per cent per year; for firemen

and trainmen 120 per cent and for track forces 351 per cent.

Furthermore, 55 per cent of the entire force of freight

.brakemen and 44 per cent of the entire force of firemen on

dripping from boiler appliances, forming a solid frozen

mass with the ashes. Condensed moisture and steam coats

the mechanism of the ash-pan so that much time is lost in

clearing the working parts, while it is necessar}- to break
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up the solid frozen masses witli steam jets and iron bars.

Thousands of delays in the ven,- cold weather were due
to the lubrication in the journal boxes of cars freezing,

especially where the cars were standing in classification

\ards. In such cases hot oil had to be used before it was
possible to move the cars over the hump. It was often found
necessary to push cars do«Ti the hump grades because the

oil in the axle boxes was so stiffened that they would not

run by gravity.

The solidly frozen roadbed, which for weeks at a time

was as hard and unyielding as a cement pavement, greatly

increased the wear and tear on engines and the amount of

repairs required. At the Meadows shop, near Jersey Citv,

from December oO to January 31, 20 engines arrived at

the enginehouse with broken frames, which is a greater

number of this class of failures than ordinarily occur in

a whole year. Many main and side rods of engines were

also broken in the efforts to move cars which had frozen

to the rails. The Pittsburgh division reported 576 engine

failures in January. 1918, as compared with 398 in Jan-
uary of last year, an increase of 45 per cent. The Cone-

maugh division reported engines out of service for a total

of 4.400 hours in making running repairs, which is equiv-

alent to a loss of IS engines for a month of 30 eight-hour

days.

Much trouble with boilers, especially of engines running

in the mountain divisions, was reported from the unavoid-

able use of water of poor quality, due to the low supply

streams, some of which were frozen almost solidh' for weeks.

This resulted in the failure of thousands of flues and many
leaky boilers.

On the night of January 27, when a half dozen through
express trains were stalled on the top of the Allegheny
mountains near Gallitzin, with the temperature at zero,, tlie

wind blowing a gale and the snow drifts in the cuts 12 to 15
feet deep. Train Xo. 9. the Western Express, with three
engines, reached a point half a mile west of Gallitzin, when
it was stopped by the snow. The seven rear cars were un-
coupled and another engine sent to pull them back, but by
the time the tunnel was readied the west portal had drifted

shut and it was impossible to go any further. The passen-
gers were taken out of the train and sent to a hotel. It was
impossible to move these cars until five o'clock the next
afternoon, and then five heavy freight engines were required

to pull the seven empt}- coaches.

Meanwhile the other three cars, together with the three

engines which were pulling the train when it stalled, re-

mained a mile and a quarter further on in the drift. Five
hundred men worked all the night of Januar}' 27 and until

the ne.Nt afternoon, before these three cars and engines were
dug out and tlie track cleared for them to move.

These results, in the face of unprecedented difficulties,

were only accomplished by the self-sacrifice, loyalty and
devotion to duty of many thousands of officers and em-
plo\ees who cheerfully performed unaccustomed and ardu-
ous work and repeatedly faced hardship, danger and real

suffering, in the struggle to keep the lines open so that the

public and the government might be sensed.

Supply Interests Write Mr. McAdoo
An Open Letter to the Director General from the

Railway Business Association on Standardization

GEORGE A. POST, president of the Railway Business

.\ssociation, under date of February 25, sent the fol-

lowing communication to Director General of Rail-

roads McAdoo:
Manufacturers of railway necessaries respectfully invite

you to study certain considerations bearing upon mechanical

design and practice in the field of rolling stock construction,

purchase and maintenance.

The Railway Business Association, of which I have the

honor to be president, is a national organization of manu-

facturers, merchants and engineers dealing with steam rail-

roads. WTiat we have t" siiy from our own e.xperience accu-

rately portrays the problems of the whole railwa}- appliance

!ndu.str\-.

It appears from your official announcement that you have

delegated to technical committees the work of recommending

to \ou a detailed plan of procedure for the acquirement of

new rolling stock by the railroad systems. The phases upon

which we desire to address you are those which involve the

peculiar interest of makers of appliances or parts as dis-

tingui.shed from assemblers of locomotives and cars.

In the field of transjiortation inventors and developers of

special appliances embody the spirit and function of progress.

Our interest and the national interest in this respect are iden-

tical. What tlie manufacturers of railway appliances cherish

and what the public as a whole is interested in preserving is

that flexibility which leaves the way open to mechanical ad-

vance. Always we have before us two antagonistic ref|uire-

ments which mu.st be compromised—improvement through

change and .stability through standardization.

To a certain extent standardization is essential. As trans-

pfjnation became national and interchange of cars among the

several roads became common, convenience and economy in

repairs required a tendency toward interchangeability of parts.

\Mth the organization of the Railroads' War Board last

-April came for the first time to any extent use of engines on
the rails of roads other than the owner. What has long ap-

plied to cars aft'ecting repairs now applies in some degree to

engines. Tlie drift, as with cars, is toward interchangeability

of parts. The method by which inter-line use of cars was
made possible was, to be sure, standardization, but it was a

standardization of dimensions. If the car frame were uni-

form a device of any patent could be used upon it. Thus we
attained practical current convenience while preserving variety

of design and material, of terms, delivery and dealings, and
hence reasonable expedition in the demonstration and intro-

duction of improvements.

We earnestly commend to your favorable consideration the

fullest adherence to this method consistent with the most effec-

tive rehabilitation and maintenance of transportation facili-

ties in face of the enemy. We are ready for any sacrifice

essential to winning the war. We would deplore as disas-

trous to the nation's business any departure, not clearly neces-

sar)' for national defense, from competition between patented

railway appliances.

Manufacturers of railway goods have borne an honorable

part in promoting the progress of transportation science.

What they have achieved for the public in safety, comfort,

speed and economy of railway operation has been accom-

plished in an atmosphere of keenest competition. We could

try persuasion upon one independent railway manager after

another until the test was made and a demonstration afforded.

Our work has been marked by variety, elasticity, development.

The inventor, the executive and the salesman have been in-
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spired by the hope of excelling, roused to effort by the exer-

tions of rivals. Under such conditions our industries and the

country with them have progressed and thriven. The man
with whom we have hitherto dealt has had a definite respon-

sibility for affording his company the benefit of the- latest

scicntilk discoveries.

We believe that the preservation of decentralization in our

dealings is not only important for the immediate present, but

vital as a precedent for the ultimate adjustment after the war.

Looking especially to the present, many of those engaged

in the railway supply industry arc profoundly anxious con-

cerning the policy which you will adopt -as it may affect them

and tiie scores of thousands of workers wliom they employ.

Unofficial statements and rumors have hinted at the possi-

bility of far-reaching standardization, under which large

numbers of plants would be swept out of existence or forced

to reorganize for some other type of service. A maker pro-

duces, let us say, a device which is part of a car. He is one

of several who manufacture competing appliances that per-

form the same function. Will some one of us, he has been

asking, be declared standard and all the others thrown into

the discard? If so, the conclusion of peace would find the

unfortunates whose products had been discarded under the

edict of standardization for the period of the war deprived

of a large part of the value of their patents through disuse

and their business paralyzed through discontinuance of the

mechanical and commercial processes which keep any busi-

ness a progressive living organism.

Established commercial processes are the result of experi-

ence and of scrutiny under government regulation, federal

and state. We are confident that you will be alert to the de-

sirability of performing your difficult and vital function as

Director General of Railroads with the least possible disturb-

ance to those processes. We believe that you wdll find it prac-

ticable to preserve the business and the individuality of the

several makers of rolling stock appliances. Cars have now

been so far standardized in dimensions that they can travel

over any railroad in the United States, as anyone can see who

observes upon a freight train the multiplicity of ownership

insignia. So far as speed of production is concerned little or

no delay is occasioned in changing from one patent to another

and substituting on each lot the appliances which have been
' designated by the particular buyer.

We can see no obstacle to the adoption of a plan under

which, whatever the design of the car as a whole, every

reputable established appliance for each function would be

sanctioned and the several roads directed to exercise, as in the

past, their judgment in specifying devices.

What applies to construction of new rolling stock is of

more importance in the field of maintaining rolling stock that

exists. The largest number of locomotives ever ordered for

domestic account in any one year was 6,265. The number

of locomotives in use and under maintenance according to

the last report was 63,862. The largest number of freight

cars ever ordered in any one year was 341,315. The number

of freight cars in existence and requiring upkeep as last re-

ported was 2,326,987. Obviously the big end of the rolling

stock task and the preponderant consumption of engine and

car parts is not in new construction but in maintenance.

Apart from repairs made by one railroad upon cars found out

of order on its rails a highly important proportion of such

work is the thorough overhauling of cars b)- the road that

owns them in its own shops. For replacement of parts broken

or worn out each road orders from the makers quantities of

whatever appliances are standard upon that road. Stability

in the industry during the war will be promoted by permit-

ting in general each road to determine as in the past which

of the competing appliances it will use in repairs.

Such a policy, affecting both construction and repair up-

keep, will not only give rapidit}' and certainty to the exigent

performance in war and preserve for the time of peace the

commercial organizations which have carried on mechanical

progress, but it will involve the minimum readjustment of

shop operation and production quotas, thus keeping these en-

terprises in a strong position as payers of war taxes and sub-

scribers to war bonds—these and the tradesmen and the

people of the communities wherein their plants are located

who draw sustenance primarily from the industrial pay

roll.

Please permit me personally, and 1 believe I may say the

same thing in my representative capacity, to felicitate you,

Sir, upon your manifest determination to form judgments

liased upon knowledge and upon the opinion of those whose

vocation fits them to serve the country- through you at this

crisis.

HONEYCOMB
Hone)comb, or flue sheet clinker, is due primarily to the

presence in the coal of iron and sulphur impurities known
as iron pyrites, or brasses. Contributing causes are lack

of air in the firebox and insufficient time for the complete

burning or oxidization of these impurities.

Eastern coal contains from 1 to 3 per cent, and Western

coal as much as 10 to 12 per cent of this iron and sulphur

mixture. Screenings and the finer parts of run-of-mine

coal contain more of this substance than lump coal, and

hone}comb trouble is most prolific when firing finely crushed

coal.

When coal is tlirown into the firebox the draft catches up
the finer particles, and, if burned at all, tliey are burned in

suspension while whirling through the firebox. If iron

pyrites is present, it is decomposed by the heat at a tem-

perature of 900 deg. F., giving off part of its sulphur and

leaving a residue known as ferrous sulphide.

If this ferrous sulphide is brought into contact with suffi-

cient oxygen and has time to burn completely, an infusible

ash results; but if the oxygen supply is deficient, or the time

available is not sufficient, a highly fusible substance known
as ferrous oxide is formed. This is driven against the flue

sheet in a pasty condition and sticks diere. The building

up of a slag on the flue sheet is accelerated by the fine par-

ticles of cinder and ash, which strike the sticky mass and

adhere. It is then only a question of time until the clinker

covers sufficient flues to cause a steam failure.

When the clinker first forms, it still contains some sul-

phur. Under the influence of the high firebox temperature,

this sulphur volatilizes and, bubbling out as a gas, causes

the "honeycomb" appearance which is responsible for its

name.
It is impossible for most railroads to pick and choose

coal that does not contain clinker-forming impurities. They
must use the coal that is on or adjacent to their lines, re-

gardless of its defects. If it contains honeycomb-forming

impurities, it must be burned in such a manner as to over-

come this difficulty.

Ample air supply must be maintained in the firebox.

Large grate area is needed in order that the rate of com-

bustion be kept low and the draft light. Thin fires and

large nozzles should be used. All of the coal possible should

be burned on the grates. Large air openings should be

provided through the ashpan and grates.

Arches should be used to hold down and deflect the fine

particles of coal and dust until they ignite and burn. These

particles of coal and clinker-forming impurities must be

thoroughly mixed with air and given time to burn. The
arch forces this mixing to take place and gives a longer

flameway and higher temperature to facilitate the burning.

Combustion chambers are also necessary; and when used

with the arch and sufficient air supply, will do much to

eliminate honeycomb troubles.

—

J. T. Anthony in the Erie

Railroad Magazine.
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DEVELOPMENT OF THE STEEL CAR^
BY HENRY F

Manager of Sales. Central Disir

HOFFSTOT
:t. Pressed Steel Car Company

A good many years ago some few all-steel cars were built

and placed in operation b}- some of the steel companies and
these cars are, I believe, still in service. The change from
the use of wood to steel in the construction of coal cars in

America w-as not brought about at one time but was ex-

tremely gradual in its development. In the early 90's C. T.

Schoen commenced making pressed steel car shapes in his

little plant in lower Allegheny and for years supplied the

railroads with pressed steel center plates, side bearings, stake

pockets, push pole pockets, etc., for use in connection with

the construction of wooden cars. During the same time the

Fox plant out on Penn avenue was furnishing pressed steel

trucks and truck specialties to railroads for use on wooden
equipment.

About 1S9S Mr. Schoen conceived the idea of building

steel cars on a large scale. The following year the first

steel cars were ordered by the Pittsburgh, Bessemer & Lake
Erie, and shortly after by the Pittsburgh & Western, and
the Pittsburgh & Lake Erie. It is therefore to the foresight

of the officers of these three companies that a great deal of

the credit for the bringing about of the change from w'ood.

or wooden cars wuth steel trucks and a few steel specialties

to the all-steel car must be given. j\Ir. Schoen conceived

the plan but in order to show the public it was necessary

to fiiid a buyer on whose railroad a demonstration of the

cars in actual operation could be made. The heads of these

three companies took the chance, and that they made no

mistake in their judgment is now well recognized. The de-

mand for this type of car grew rapidly. Its construction

virtually revolutionized railroad traffic of this country. The
first hopper cars were built to carry coal, and while stenciled

SO-ton were hardly of 40-ton capacity so far as present M.
C. B. requirements are concerned. Probaljly 85 to 90 per

cent of these cars are still running after 20 years of service

in and out of the Pittsburgh district, which with its bitum-

inous coal and ore gives the car as severe service as could

be received by them anywhere in this countr)'. Since that

time there has been an evolution in the construction of cars

as great as that which took place in 1896 and 1897.

The railroads are continually demanding cars of heavier

capacity so that the increasing volume of tonnage offered

can more economically be handled on our congested rail-

roads. Early in this century the combination of pressed

steel and structural .steel was used in car construction, and
this is the type of construction most commonly used today.

I am not here to discuss the benefits to be derived from the

use of pressed steel over structural steel, or vice versa. Car
companies are in the business of supplying a commodity
to railroads and industrial concerns the same as a tailor is

in the business to sell clothes to his customer. We sell what
the customer wants.

There are steel cars and steel cars—some no better than

wooden cars which will last under the treatment now given

•PreMDted before the Traffic Club of Pittsburgh.

to cars hardly as long as would good wooden cars—and
there are steel cars the life of which as yet cannot be com-
puted. Often an additional ton of steel carefully applied
in the designing of the steel car will make the car so much
stronger and better able to withhold the shocks and wear
and tear received in unfair treatment to which we must
expect a car to be subjected in the ordinary course of its

life that by the end of 12 to IS years it can be renovated
at a comparatively small expense, while the car of poor de-

sign has long since undergone heavy repairs and may again
be ready for more. In making this comparison it must be
assumed that each type of car has undergone the same gen-
eral treatment and been kept up in the way of painting and
minor repairs in about an equal way. I make mention of

this comparison not with the idea of passing along the blame
for the failure of a particular type of car to the superin-

tendent of motive power or mechanical engineer of the rail-

road involved who may have originally designed it, for I

realize that in all probability it was the financial limita-

tions of the railroad which limited him in the amount to be
expended and diat it was to keep within such limitations

that he failed to authorize the use of the ton of additional

steel which if put into the car at the beginning at an ad-

ditional initial cost of possibly $40 per car might have saved

$400 in rehabilitating the car later on.

100-TON CAJSS

Now the 70-ton car has come into general use, and sev-

eral thousand 90-ton cars are in operation on at least one

well known railroad which is also experimenting with a

100-ton car. The carrying of this huge tonnage has been

made possible only through the use of steel in car con-

struction. Heavier bridges, heavier rails, and heavier loco-

motives, etc., have all been required and are being put in to

enable all roads to carry these heavier cars which have done
so much toward reducing the cost per ton mile for handling

materials and eliminating more or less of the congestion

in our large terminals, for if the 30 and 40-ton cars of 20

years were still in operation, it would be necessary in order

to carry the same tonnage to have trains anywhere from 20

to 30 per cent greater in length.

Many 100-ton coal cars are now in operation on short

lines about the steel mills, and recently one of the railroads

Ijecame -interested in a 120-ton car. Its officers felt that

the concentration of a 120-ton load in one car would not

only shorten up the trains, therelty making a less number
of units for a given train, but also a less number of opera-

tions in the dumping machines at the terminals, and would
also reduce the number of wearing parts to be maintained

as well as eliminate to a great extent the extra long sidings

which would otherwise be required to handle tlie same ton-

nage in cars of lighter capacity. In other words, some of

the general reasons which brought about the change from

the 30 to 40-ton capacity wooden cars to 40 and 50-ton

steel cars are now tending to bring about the use of very

much heavier capacity steel cars. The officers of this par-

ticular railroad, fearful lest a mistake might be made in the

ordering at the present time of a large number of cars in
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which such a radical change would be made, elected to have

four of the large car companies each build a sample car.

The engineers of the railroad at that lime .~upi)lied the car

companies with the maximum height and width and approxi-

mate length which the)- felt would carrj- the required ton-

nage and left tlie details of the design of the cars to each

of the car companies, their idea being to get these sample
cars into actual sen-ice, and if experience showed that cars

of 120-ton capacity could be more economically used than

50 or 70-ton cars, they would undoubtedly pick out the su-

perior qualities from each of the four sample cars and design

a car which in the opinion of their engineers would show
as nearly as possiljle 100 per cent efficiency. These four

cars have all been delivered, and are now receiving their

trial, and it will be interesting to know the results. I be-

lieve that you will agree tliat tliis is a good way to get

results.

THE ST.-VXD.iKD CAR

All of the car companies emplo>' designing engineers who
are at the top of their profession, and while I cannot speak

for all of the companies, I can at least speak for the com-

pany which I represent and say that we at all times solicit

an opportunity to help in the designing of steel and com-

posite cars with a view not of exploiting any particular

specialty" or type of car, but solely with the view of better-

ing the steel car, always having in mind diat the adoption

of a car of standard design for the different classes will

mean millions of dollars saved annually in the money ex-

pended by the railroads and indirectly by the .\merican pub-

lic in the first cost of cars and their maintenance. Certain

rulings of the M. C. B. Association in the construction of

all cars make it necessar}- to compl}- with certain regulations

so far as clearances, strength, etc.. are concerned. These

rulings, however, do not go very far toward bringing about

standard designs of cars. For many years this question

has received more or less attention, and three or four years

ago a committee of five builders was appointed b}- the rail-

road presidents representing the American Railway Asso-

ciation to go into the matter very carefully. Later ten or

twelve railroad representatives were placed on this commit-

tee. After three years of labor they made their report and
submitted specifications and blueprints covering box cars

and gondola cars of several capacities. Shortly after this

the committee was dissolved and the work I believe is now
being continued in the hands of another committee appointed

by the railroad presidents consisting entirely of railroad

engineers. It will be interesting to watch the developments

along this line, for it is the opinion of many that the great-

est advance that can be made in steel car construction at

this time will come with the adoption of cars of standard

design for use all over the country.

No further progress along these lines can, however, be

expected until Congress decides whether the railroads after

the war are to remain the property of and be operated b}'

their real owners under the control of an Interstate Com-
merce Commission, more liberal than heretofore in its views

as to rates, or whether permanent government ownership and

operation is to prevail.

Car companies are now- in position to take orders and

commence delivering cars within three montlis. If the con-

ditions of this w-inter are not to be repeated next winter,

hundreds of locomotives and thousands of cars must be

ordered by some one for use on our American railroads to

take care of replacements if nothing else. Let Congress act.

then watch the 70-ton steel car develop.

Ste.\m LocoMoxrvTE Exports.—During the month of

December, 1917, says a recently issued bulletin of the Na-
tional City Bank, locomotives were exported from the port

of New- York bavins; a value of SS7o,o77.

IMPROVE THE CONDITION OF CARS
BY A SUPERINTENDENT OF MOTIVE POWER

Tliere are thousands of cars built in the last few years

which are of adequate strength and on which the appliances,

such as truck frames, release riggings, draft gears, doors,

roofs and ends are designed to meet present day requirements.

Sucli cars are ven- seldom found on the repair tracks, and
are giving excellent ser%-ice. Freight car interchange w-ill

never reach the proper efficiency until minimum standards,

covering tliese items, are prescribed and enforced, to prevent

any railroads from building equipment w-hidi does not

measure up to present day standards. I do not refer to de-

tailed standards, but to standards of strengtli or operation.

All of the above is but working for the protection of the

future.

For the present, the following are some of the tilings which

can be done:

One: Apply steel draft arms or steel underframes to

wooden underframe cars when they receive general over-

hauling.

Two: Discontinue the maintenance of short door hasp
fasteners, because these are a constant cause of tearing off

the front edge of the door, and sending the car to the repair

track. This has been know-n for \ears, and yet railroads

keep right on applying the short fasteners.

Three: Sheathing is frequently re-nailed to decayed sills,

which is a waste of time, and if a flat strip of iron or a

light angle is applied outside of the sheathing and bolted

through the sill, tlie repairs will be piermanent. It is a

general practice to use 2'j-in. nails for nailing sheathing to

side sills, and I believe much better results would be obtained

by using 3-in. nails.

Four: There are tliousands of cars running with bottom

door guides which lap the door only about 1 in. and without

an} metal protection on the bottom edge of the door. Such
doors are a constant source of trouble, on account of ccHning

out of the guides, and such cars should have deeper guides,

and a metal edge on the bottom of the door.

Five: Frequently new box car doors are applied, w-hich

either rub against the end of the floor boards, or against

the track, or liang down on the bottom guides, so that it is

impossible to move the doors without the use of a bar. It is

a waste of time to do such work, as the new door will simply

be torn to pieces by the efforts to move it.

Six: Draft timbers and sill splices are applied which do
not abut tightly at tlie ends.

Seven: End jxists are applied which have the bottom

comers chamfered off to get tliem into the pockets, and when
the load goes up hard against the end of the car, these posts

jump out of the pockets.

The above are only a few samples of poor work which

is being done apparently at many of the car repair points in

this country, and I doubt whether any railroad has a clean

bill of health.

This is done in the efi'ort to get the cars in sers-ice, but in

my opinion, the ultimate purpose would be better served, by

general effort to eliminate the above poor practices, and I

tliink in a very few months the efi'ect w-ould be felt.

Each road dislikes to be the only road to start such a prac-

tice, as in some cases it means to hold a car longer to do a

good job than it would be necessarx- to cobble it up, but in

the first case tlie repairs are permanent, and in the second

case, tlie car goes a few miles and then
.
goes on the repair

track again, often times on the same road which made the

defective repairs in the first place.

Outside of a better qualit}- of work, in order to make the

repairs more permanent, the only other thing tliat I know of

is, for the owning roads to strengthen die weak parts of their

cars systematically whenever they have opportimit)'.



Michigan Central Refrigerator Car
Particular Attention Has Been Given the Insulation; Free
Circulation of Air in the Bunkers and Floor Permitted

A SHORT tinie ago the ^lichigan Central received 250
refrigerator cars which represent the latest develop-

ment in the construction of this class of equipment.
These cars were built by the Merchants Despatch Transpor-
tation Company at East Rochester, X. Y. They are 41 feet

long and weigh 51.500 pounds, having a rated capacitv of
7O.OO<0 pounds.

These cars are particularly well insulated, slab cork being
used in the floors and below the sub-belt rail on the sides and
ends. The sides are insulated with four layers of j4-in.

insulation and the ceiling has five layers, the layers being
applied with no air space between them. The method of

insulating these cars was adopted after making extensive

tests vdth the different methods of application. It was
applied so as to eliminate as much as possible all dead air

spaces. It has been found difficidt to maintain a tight car
with the courses of insulation separated, as the constant
weaving of the car causes a circulation of air in the supposed

4Js in- thick, and they extend from inside to inside of the
side plates. Both the side and end plates and the side and
end sUls are mortised to receive the side posts and carlines.

The siding and the inside lining are 13/16 in. thick, and
the flooring is l-'4 in. thick. Beior-. applying the floor, the
side framing is lined ^vith a sp)ecial waterproofing which
extends from the inside face of the comer post to die door
post and over the side sills at the door opening. TTiis

extends 16 in. up on the side framing. A layer of burlap
plastic is then laid over the sills of the car and extends up
6 in. on the sides. -Another layer of burlap plastic is laid

over the l--4-in. flooring, extending up 6 in. on the car
framing, and on top of this is placed the t(^ course of
flooring which is 13-16 iiL thick.

The carlines are mortised into the side plates and are held
in position by 5^2 -in. tie rods, extending between the side

plates and set flush with the face of the carline. The XLA
outside metal roof, made by the Standard Railway Equip-
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Refrigerator Car for the Michigan Central

dead air space. By placing the various courses of insulation

close tc^ether. the construction of the car is simplified and
the insulation can be supported better. The ice tanks are

of M. D. T. standard construction, which was adopted a

few years ago. The ice is held in wire screens in the inside

of the tank. \a air space of 2 in. is left between this screen

and the walls of the tank on all sides, which permits free

circulation of air around the ice and through the tanks to

the base. An insulated bulkhead is used to prevent cooling

of the perishable freight near the bulkhead to a lower tem-

perature than is detained in other parts of the car. Floor

racks are provided to allow free circulation of the air under
the lading.

INDKKFKAilE .AND SIDE FRAMING

The?€ cars are provided with the Bettendorf steel imder-

frame. which is 41 ft. 4J4 in. over end sills. This under-

frame supports two side sills and six intermediate silb 5 ' _•

in. wide by 4 in. thick. The end sills are of oak, being 6 in

wide by 4 In. thick. The side {>osts. end posts and diagonal

brace*; are all 4 '4 in. by 2 in. Three-quarter inch diagonal

rods cri.'i>-i ro«> the diagonal braces, as indicated in the draw-
ings. The belt rails and cripples are made of the same
material as the posts and braces. The side plates are 6'i in.

wide by 4'^ in. thick. The end plates are 12J4 in. wide by

ment Company, is used on these cars,

the ceiling are 13-16 in. thick.

The roof boards and

IXSITJVTIOX

'l"he insulation in the floor is made up of 2-in. corkboard
laid on a 13-16-in. false floor between the siUs. The cork
is held in place by 1-in. nailing strips. Zero compound is

then placed over the cork, making a perfect seal.

The outside of the car framing is covered with a layer of

~"s-in. shiplap pine. Ch'er this is applied a layer of three-

ply 90-lb. "waterproof paper extending from side sill to side

plate. Sub-belt rails 2J^ in. by 1 }i in. are then applied over

the belt rails. Between the lower sub-belt rail and the side

sill 2-in. corkboard is applied, the faces of the board being
dipped in hot Hydrex compound before being applied. The
four-ply. ' j-in. insulation is applied en masse between the

Ijelt rails and the side plates. The insulation is held in

place by j4-'n- round nailing strips. Battens are placed at

each intermediate post, comer post, door post and belt rails

and an additional batten is applied in each panel formed by
the vertical battens, belt rails and side plate filler to more
-ecurely support the insulation. Two-ply wool felt is applied

immediately on top of the battens, and on top of this is

applied a layer of three-ply. 90-lb. waterproof paper extend-

in:: from the top of the side plate to the bottcnn of the side
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sill and from door post to door post around the ends of the

car. The siding is applied on top of this.

The roof of the car is insulated with five layers of J-2-in.

insulation applied to a f^-in. false ceiling, separated from

the ceiling bv 1-in. by 1-in. nailing strips. This insulation

rear and the malleable iron casting at the front. The ice

grates are 2^ in. by 2J4 in. by J4 in. galvanized angles set

with the corner up, as indicated in the drawings. The bulk-

head is supported on a galvanized S-in. by iyi-in. by J^-in.

angle, which is bolted to the malleable base casting. There

r~— —,~"°"k'T"^i T^^ Special nbferproo/rngr

2 Insuhfron

tSecfion Through Be/f.

gjZ''Orer^K/^

Section at Side Si//.

Various Sections Showing Application of Insulation

is held in place by 1-in. by 1-in. nailing strips, as indicated

in the illustrations. A layer of burlap plastic is applied

between the metal roof and the roof boards.

ICE COMP.'UITMENTS

The ice compartments are 3 ft. long by 7 ft. 11 in. wide.

The sides and ends of the car are lined with No. 24 gal-

are eight bulkhead posts of 2-in. by 2-in. by j4-in- gal-

vanized angles, which are riveted to the bulkhead base at

the bottom and Ijolted to a reinforcing angle through the

ceiling at the top. To the intermediate bulkhead posts are

bolted 2-in. by 2J^-in. furring strips, on which is laid a

lj-16-in. bulkhead lining. Four layers of J/-in. insulation

protect the lading next the bulkhead from too low temperature.

_^ , 'oZ'^OysrEnd^^3Scia_

r --- -

Arrangement and Design of Ice Compartments, Michigan Central Refriger.itor Car

vanized iron to a height of 30 in. The ice grate frame is The bulkhead top rail is 2 in. by 2 in., extending the full

made up of malleable iron and commercial shapes. There width of the bulkhead, being nailed to the bulkhead post

are six 4-in., 7.5-lb. galvanized I-beam supports for the grate furring strips. The outside lining is 13/16 in., which is

bars which rest on a 1 1-16-in., 10 3-10-lb. Z-bar at the nailed to 2-in. by 2-in. furring strips in the bulkhead. An
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opening 10 in. wide !.< provided at the top and an opening

125^8 in. wide is provided at the bottom of the bulkhead.

The tank screen is made up of 0.177 wire with a 1^-in.

mesh. The netting on the side and rear of the tank is

fastened to oak furring strips and at the front it is secured

to the bulkhead post furring strips. The tank covers are

insulated with four layers of '/j-in. insulation. The open-

ings in the roof are 20 in. by 27 in.

The opening at the bottom of tlie bulkhead is covered with

a gate of 1 J-j-in. diamond mesh made up of 0.177 wire, which

is mounted on a frame of Js-in. by 7/16-in. channels.

These gates are fastened to the angle bulkhead support by

'jy
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Construction of the Solid Bulkhead

hinges. At the to]) a similar netting is used with four

yi-in. rods applied as indicated in the drawings.

Among the specialties used on this car may be mentioned

Miner roller side bearings, Western angle cock holder and
card holder, Bettendorf trucks and Virginia dust guards.

The following are the general dimensions of this car:

Length over end sills 41 ft. 4}4 in.

Length inside of lining 40 ft. 5;^ in.

Distance between ice tanks 33 ft.

Width over outside sheathing 9 ft. 5 J^ in.

Width inside of lining 8 ft. 4^ in.

Width over side fascia 9 ft. 9H in.

Width of door opening S ft.

Height from rail to eaves 12 ft. 25^ in.

Height from rail to over all 13 ft. 85| in.

Height from top of floor to ceiling 7 ft. 7 V^ in.

Cubic feet capacitv 2,026

Pipe Line Tr-Affic ix December.—The United States

Geological Survey has issued a statement compiled from data

received from 180 pipe line and refining companies that

handle or receive oil direct from the productive fields east

of the Rocky ^Mountains, showing that in Deceml)er 1917,

19,867,143 barrels of crude petroleum were moved from field

sources. The stocks of crude petroleum on hand at the end

of December were 129,232,811 barrels. Statistics of petro-

leum movement in California are not included because of

delays incident to procuring first-hand data. Except in

the Oklahoma-Kansas field, the surface reserve of crude oil

at the end of 1917 was appreciably less than at the end of

1916.

HOT BOXES ON FREIGHT CARS
BY F. W. SCMULTZ

District I-orimon, Union Pacific, Grand NIand. Neb.

The first and most conspicuous cause of hot ijoxes is

inattention. It is too bad there is so much waste of oil

on a poor bearing. If a bearing has been overheated all

the oil in the country will not save it. It is then signifi-

cant that a little mechanical ingenuity is necessary. It

sometimes docs not require a great deal of mechanical in-

genuity to put a bearing in the proper condition. The fact

that a Ijearing has been running in good condition indi-

cates the mechanical construction is all right. If it is then

not given attention and there is any lack of lubrication, the

l)earing will soon be destroyed. I venture to say inatten-

tion is practically the lirst and only cause of a bearing be-

ing heated, and is mostly the cause out and out of hot

Ijoxes on freight cars, or any other equipment. There is no

question but what a large amount of oil is wasted; there-

fore the handling of packing and inspection of boxes on

freight cars should be systematic.

There should be no reason why a card case could not be

applied to a box car in a conspicuous place, and made uni-

form throughout the country, to carry a card showing the

last time boxes were inspected, packed, or oiled. This is

equally as important as the stencilling of a triple. If cards

are applied in this case and were uniform throughout the

country the same as other M. C. B. cards, there is no rea-

son why journal box lubrication would not be given the

same attention. Oil would be saved, as there is no doubt

but that many times oil is applied when it is not necessary,

also boxes would then be systematically inspected, packed

and oiled.

It is commonly known that cars have been taken from

industrial tracks where they have stood for several months;

likewise cars that have been stored which have had all

packing robbed from boxes, and put in trains without any

attention. There has been no packing to burn, or smoke,

and journals have burnt off, where if cards in card cases

were noted by trainmen, or inspectors, the journal boxes,

no doubt, would be given attention. It is easier to look at

one card than eight journal boxes. The same car on an

industrial track without an air hose would be immediately

supplied, and a car would not be taken, either empty or

under load, without an air hose. Usually this car is put

on the head end of a train account of making time in

switching, which is in the most dangerous place in the event

a journal is burnt off.

To prevent journal failures no journal should be allowed

to run if it has been red hot, as this journal when car is

stopped is usually sprung. Many cars have been set out

of trains along the road with a red hot bearing with a

journal sprung, and car men will be sent to rebrass and

repack, or apply a journal box and a water cooler. This

same journal, no doubt, has never been reported as being

red hot, and has not been noticed until it has gone to the

lathe.

If this journal, regardless of how badly it has been

sprung, will true up within the limit, it is usually put in

service again. Fractures will invariably occur, and many
times never discovered. This is why there are so many
smooth journal ends .setting in laboratories to be analyzed,

and many trainmen have lost their jobs because a journal

has been found in the end of a box which showed no heat-

ing except the heating from the stub end of the axle, which

carried the journal box. This caused the V)urning of pack-

ing and the grinding up of the brass, the only thing left

being a good smooth end of the journal in the journal box.

The necessary attention will undoubtedly eliminate hot

boxes.



The Need of a Business Box Car*
Commercial Functions Should Be Considered with
Mechanical Details. Better Designs Are Necessary

BY W. J. BOHAN
Mechanical Engineer, Northern Pacific

IT
is my intention to offer a few remarks on the business

of a box car and the relation of its construction thereto. I

am taking the box car, as that type appears most fre-

quently in interchange, and is probably receiving the great-

est attention at the present time. An impression of the im-

portance of box cars as they affect dividends can be gained

from the following facts:

A total of 261,100 box cars were owned and operated by

eight U^idmg western and northwestern railroads during the

last 3'ear, or an average per road of approximately 32,600.

The total number of box cars represents 50.7 per cent of the

total freight cars owned by these roads. These box cars

mar fairly be said to represent an original investment of

$210,000,000.

The average total cost of repairs per road per year for a

four-year period for all classes of cars was $3,481,000. The
average cost of repairs per car per year was $64. The min-

imum cost per car per year for one of the roads was $41.

The maximum cost per car per year was $110, a difference

between minimum and maximum cost per car per year of

$69, or $S more than the average cost of repairs per car per

year for all the roads mentioned.

The character of transportation on each of these roads is

the same and the ratio of the number of box cars to the total

number of freight cars of all classes is very nearly the same.

It is fair to assume for the purpose of this paper that tlie

above repair cost ratios for the different roads would obtain

for box cars.

The claims paid for losses due to grain leakage by a

large grain carrying line of the same group of roads for four

years ending in 1917, averaged $80,000 per )'ear, grain be-

ing carried in both o\vned and foreign cars. The average

damage claims paid per jear on account of defective equip-

ment on all commodities other than grain for the same period

was $17,000.

A stockholder of an inquiring turn of mind, or the presi-

dent of one of these railroads, in view^ of the high loss and

damage costs and wide difference in repair figures, w^ould

be justified in asking, "What is the matter?" Several things

are the matter, and one of them is undoubtedly lack of busi-

ness balance in car construction—box car construction—that

being the type of car under consideration.

IMPROVED BOX CAR DESIGN NEEDED

For years mental and physical energy have been spent on

box car design by the best and most loyal of men both

technical and practical, and a generally satisfactory box car

is not yet with us.

Have we kept it back by a flux of figures on stresses and

strains lacking the leaven of sound engineering judgment?

Have we delayed its coming by building upon too narrow

conreptions of the problem? Have we co-operated with each

other sufficiently in treating a large subject in a large way,

by exerting our energies tow-ard a broad and careful analysis

of the subject, with a full realization that box cars are busi-

ness agents of the railroads that own them, and that their

dividend earning capacity depends upon their commercial

efficiency as well as upon their mechanical details, and have

we realized that the two qualifications are correlated? The

•Abttrart of a paper prc«cntc<i at the Western Railway Club.

fact that we haven't the generally satisfactory box car in-

dicates at least that the progress of its development has been
slow. The time has arrived when we must develop an effi-

cient box car in its fullest sense. The unusual volume of

business, the shortage of equipment, the scarcity of labor and
material with the constantly upward trend in the prices of

both, demand it. What have we got to offer in the way of a

business box car?

The business box car must be free from leakage of lading,

it must be weather-proof and practically fire-proof, it must
have a so-called non-sweating interior free from projections

and pockets, it must have properly dimensioned door open-

ings and substantial free positive functioning doors and fast-

enings, and be so constructed as to lend itself to diversified

lading with the incidental supplementary doors, blocking, etc.

In short, it must be a car popular with the shipper—a divi-

dend earning unit having a maximum demand.
It must, in addition to these qualities, have a minimum

light weight, a maximum utility and carrying capacity per

unit of weight, reasonable first cost, and freedom from
mechanical defects. Two principal elements enter into the

design and construction of such a car. First, accurate tech-

nical engineering information, and second sound, practical

business judgment laased upon experience, the latter largely

predominating for the reason that evidence is lacking that

anyone ever reduced the things that happen to a box car to

conclusive figures.

In a recent article in one of the railway magazines a state-

ment was made that in train service the car body has three

movements, all of which absorb a part of the force applied

at the couplers. This is true as far as it goes, and if this

were all, figuring would be comparatively easy. It, however,

stops where the real trouble begins. The fact of the matter

is that the box car is subject not only to these three forces,

but the resultant of their combined action and many others

of such varying direction, intensity and rapidity of occur-

rence that their accurate mathematical detemiination is out

of the question, .^mong these forces may be mentioned those

due to poorly balanced designs, unevenness of track, curva-

ture, centrifugal force, train handling, draft action, irregular

lading, the shifting of lading, varying atmospheric condi-

tions, etc.

Briefly, all of the.se forces combine in what may be called

"team work" against the life of the box car. Close observa-

tion and experience with a large number of different types

of box cars indicates that the general and greatest resvdt

of this team work manifests itself in twisting the car. Such
being the case, then team work in an opposing direction liy

the various memljcrs of the car must be the natural anti-

dote.

I bolieve the most economically efficient box car to be one
in which every detail, even the grab iron, is made to do its

fair share in assisting the natural functions of the car and
resisting the stress and alnisc to which it is exposed. The
l)ody of such a car should not be built around any one
member, but all of its nicniliers should form a unit having
maximum inherent strength and resilience and acting as

a unit in dissipating all reasonable strain action. It should

have the fewest possible primary and special parts in that

joints, gussets, rivets, bolts and fastenings which work and

153
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wear to the detriment of the car, increase its cost of up-

keep and cause a considerable loss of time on repair tracks.

GENERAL SPECIFICATIONS

A general specification for a car that would meet the re-

quirements outlined would be Ijrielly as follows:

The weight for a 40-ft. 40-ton box car should be between

45 and 50 per cent of the stenciled capacity. I should say

it should not exceed 48 per cent. This weight can be ob-

tained without sacrifice of strength.

The body should be steel framed throughout, preferaljly

of pressed steel of resilient quality. The underframe, sides,

ends and roof should be diagonally braced throughout.

There is no question about the efficiency of diagonal brac-

ing. Its value has been many times demonstrated in the

reclamation of thousands of old cars. As the diagonal brac-

ing of the entire construction will distribute the strains due

to the live load and shocks to all members of the car, the

fish belly type of center construction is not necessary. Center

sills ten inches deep and of ordinary cross section are

sufficient.

The side and end posts and braces, at the points of attach-

ment with sills and plates, underframe bracing at the

points of attachment with center and side sills, and roof

bracing at the points of attachment with ridge pole and

plates, should be directly connected, that is, the usual con-

struction using gusset plates or other secondary members

should be eliminated as the strength and efficiency of the

car can be materially increased by so doing, and unneces-

sary parts eliminated. Autogenous welding may be used to

material advantage in such a construction.

The diagonal underframe bracing at the ends should be

securely tied to both the center and end sills at their junc-

tion, and extend continuously around the ends of the body

bolster and cross ties, with alternate connections to the center

and side sills. The same general construction may be fol-

lowed in the roof for the attachments of the diagonal bracing

and plates, ridge pole and door carlines. At the door open-

ings the underframe should be substantially reinforced by

supplementary diagonal bracing. The plate may be simi-

larly reinforced above the door, or the door track con-

structed to form the reinforcement. The roof reinforcement

at the door openings may be made by the use of carlines

at the door posts. The end construction with its attachment

to end sills and plates should be similar to the side con-

struction.

The corner posts should be formed by directly connecting

the end side post and side end post members throughout

their entire length. This will not only tie the car together

securely but it materially assists in forming an integral con-

struction. The corners may be further reinforced by con-

tinuous corner and end grab irons. The side and end

sheathing should be constructed of two sections of sheet

steel, their junction reinforced by plates, and all securely

riveted together forming side and end girths, the girth rein-

forcing plate extending continuously from side door post

to side door post around the end of the car. The end and

side lining should be of matched lumber, the sides ^i in.

or 13/16 in. thick, the ends 1}4 in. thick, the lining extend-

ing from floor to plates. The floor may be of the usual 1 }i

in. matched stock secured to furring strips on the underframe,

using standard grain strips at the intersections of the floor

and the sheathing.

The roof should be of the circular type and may be con-

structed of two sheets of No. 16 steel running lengthwise

of the car, with a joint at the ridge pole, the two roof sheets

being securely riveted between the ridge-pole and a weather

proof ridge-pole cap. The roof sheets should also be se-

curely riveted to the diagonal braces, end and side plates,

thus forming an integral member of the car capable of

sustaining its share of the load. It is necessan^ that the

inside of the roof be what is commonly called "non-sweat-

ing." This can be taken care of ijy the application of a

heavy coat of ground cork and red lead or mineral paint

applied to the exposed metal surfaces.

The door should be of steel, framed and sheathed similar

to the body of the car, and mounted with weather-proof

shields at tlie posts and plates.

The truck should, like the body, have as few parts as

possible and be preferaljly of the cast steel type. Particular

attention should be given the brake beam mounting to insure

even brake shoe wear and proper alinement of levers and

rods. All of these points are of extreme importance not

only in that they may perform their special functions prop-

erly, but that irregular transmission of stresses to the car

itself be avoided as far as possible. Brake equipment of

standard makes is quite satisfactory. Special attention,

usually lacking, to secure proper application and alinement

of parts, is absolutely necessary to obtain safe and efficient

results.

The draft gear should be of the friction type having a

minimum recoil action, which should be just sufficient to

readjust the parts in release. The travel should be approxi-

mately four inches. The shock dissipating capacity should

be the maximum obtainable with prescribed travel and
standard clearance conditions. The draft lug fastenings

should approach strength sufficient to resist the maximum
shocks regardless of draft gear capacity.

The holes in the framing should be die punched to temp-
lets. All rivets and bolts should be of the best quality

obtainable and of dull cross section. Bolts should have
properly proportioned heads and clean cut and accurate

threads to provide for wrench fit of nuts. Nuts should also

be of the best quality and manufacture. The application

of both rivets and bolts should be made without drifting,

rivets having full and concentric heads and driven at the

proper temperature.

Double nuts, lock nuts, cotters and split keys where used

should be given special attention. I consider a good design

of nut lock superior to a cotter or split key on account of

the extreme difficulty in getting proper application of cotters

or split keys. No one little thing is a source of more trouble

on a car than loose nuts.

Too much stress cannot be placed upon the importance

of more careful practical engineering study of both general

and detail design to secure a well balanced, resilient car

unit. Some manufacturers have done a great deal of excel-

lent work in this direction on underframes, but have not in

my opinion extended the resilient features far enough, as

there is no reason why it should not extend to the entire

superstructure. Particular attention should also be given

to the selection and assembly of the best material that can be
obtained.

In conclusion, it must always be borne in mind that the

most efficient business box car is one so constructed and
assembled that it will afford a maximum resistance to the

development of chronic conditions arising from general and
not maximum service stress. Such a car, reasonably main-
tained, will have the physical strength to take care of rea-

sonable maximum stresses and at the same time represent a

minimum first cost and up-keep, and be commercially
efficient.

DISCUSSION

W. G. Wallace (American Steel Foundries) : The M. C.

B. couplers provide for angling of 15 deg. with a total side

clearance of couplers of 23/2 in., giving 1^ in. on either

side of the coupler shank between the legs of the striking

casting. With the coupler yoke and draft gear attachments

when the overhang or the distance between the center line

of bolster and pulling face of the coupler is of such length

that the length of car and the curvature of track will bring
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the couplers so far from the center of the track that the

present angling will not permit of free movement, but binds

the couplers, distorting guard arms, split faces and exerts

a pressure between the sills tending to spread them apart

and in some cases breaking the striking castings by reason

of the pressure applied sideways. This puts a strain on the

center sills, increases the pressure of the flanges against the

rails, also the train resistance and in a measure increases

the liabilitj- of derailment. If you will observe some of the

cars of recent construction, you will find many of them have

the striking castings with the lugs projecting on either side

of the coupling, you will find them all split and distorted

and broken and it looks to me that when you do not provide

that proper angle, with your heavv' tonnage train and mo-
tive power, that you are putting the stress in that car that,

if it could be reasonably avoided, it would be advantageous

to do so.

G. S. Goodwin (C, R. I. & P. Ry.) : I notice the author

says, "The body should be steel frame throughout. . . .

The underfrarae, sides, ends and roof should be diagonally

braced throughout. There is no question about the efficiency

of diagonal bracing."

I agree with the author on the efficiency of diagonal brac-

ing, but I want to recall a little experience I had several

years ago with a SO-ft. steel frame furniture car. The car

had fish-belly sills designed to carry the entire load, so that

the steel side frame had only to prevent the sides bulging.

The car was 10 ft. high inside, and the roof was diagonally

braced. The cars derailed in the yard, and in going into

the matter we found, due to the extreme distance between

the trucks, that on a curve one truck might be elevated on

one side considerably more than the other. This brought

the diagonal side bearings into contact, and since the body

of the car could not twist on account of the diagonal bracing

in the roof, and the truck was stiff, the car derailed. We
proved the tendency of the body of the car to twist by cutting

one of the braces when the car stood on a curve. It opened

up about I'jA in. Since that experience I try to analyze

the effect of the diagonal bracing before I use it. The dis-

tance between side bearing centers on this car was 60 in.,

center to center.

Mr. Bohan: I consider 60 in. too much. I do not believe

that a car having a free working truck of reasonably good

design can be derailed under ordinary- conditions if the load

remains on the center plate. I have recently seen some new
refrigerator cars equipped with roller side bearings spaced

60 in. center derail on rough straight track or on curves

improperly elevated, as fast as they could be rerailed. In

all cases the load was lifted from the center plates and

transferred to diagonally opposite side bearings, unloading

tlie wheels on the opposite sides of the trucks. The trouble

was corrected in the particular case in mind by increasing

the side bearing clearance to compensate for the irregular

track or improperly elevated curves. I have until recently

considered 56 in. between side bearings sufficient, but I am
now convinced that 48 to 54 in. would be better.

E. G. Chenoweth (C, R. I. & P.): I want to add a

word relative lo the car that Mr. Goodwin spoke of, espe-

cially in reference to the location of side bearings of the

car that derailed. This car, in order to ascertain just what
was the cause of the derailment, had its side bearings ap-

plied very close to the center plate, as close as possible, then

it was moved out toward the end of the bolster a few inches

at a time and tested each time to sec if it would derail. No
location of side bearing stopped the derailing. The side

bearing clearance was changed and it still derailed. After

that we took the side bearings off entirely and the car still

derailed. Therefore it is my belief that in .some equipment

the side bearing has nothing whatever to do with the derail-

ment. It is due to something else entirely.

Robert Quayle (C & X. W.): There is a suggestion in

the paper as to the relative cost of maintenance of cars. I

think it is hardly fair to assume that you can have an equal
cost on all roads, even though the cars may be of the same
design and construction. Here is a railroad that will not
change its trains for perhaps 500 miles cr more, and some
other railroad will have to change that train every 30 or 40
miles. The effect of the switching is magnified and the
effect on the framing is intensified. The results you know.
If you can get along with very little switching, you are

going to get along with very little cost of maintenance. The
topography of the road has much to do with the maintenance
of cars and equipment.

I think it would be a good thing for us to have a stand-
ard car and I am willing to vote for something of that

kind. I am willing to throw away a good many of my
notions, they may be old fogy, some of them are. I will

exchange m)- views with yours and I will swap something
with you and then the East and West, North and South,

can get a car that will answer our purposes very well and
give the service required. I am willing to do it and we
ought to be patriotic along that line, just the same as we
now cover all sectional divisions and we are all Americans,
fighting for one thing, democracv and the liberty- of human-
ity.

RUN REPAIR OR TRANSFER*
BY F. W. TRAPNELL

Chief Interchange Inspector, Kansas City, Mo.

Having been asked to w-rite a paper on some live topic,

I chose the above after I read the article under the above
caption in the Railiuay Mechanical Enghieer of January
issue which reads:

'"The transfer of loaded cars in large terminals has be-

come a live issue in these times of shortage of equipment,
and some advocate the ancient custom of Run Repair or

Transfer, at receiving line expense."

The above would be all right if all equipment were in

equal condition, but we do not find that to be the case and
to go back to that old obsolete rule would cause a great

deal more transferring than is done now, as the originating

line would not pay any attention to the vehicle that is

loaded because the receiving line would have to assume all

the expense even with the penalty attached of paying for

the transfer. Some roads are not giving any attention to

the condition of the car that is set for loading and then

complain of the number of transfers allowed against them,

where if the proper care had been given the cars before

loading, the transfers would be cut down 80 per cent. A
great many cars are repaired, splicing draft sills and put-

ting on end sills, etc., in loaded cars, that can be done wliere

the car is loaded so that such repairs can be made, but there

is a vast number of cars that the commodity has to be one-

third to one-half unloaded to get at the work, in that case

it would be expediting the freight to transfer it. The re-

ceiving line not being responsible for the condition of the

car, they should not be held responsible for the transfer,

or in other words, penalized for the carelessness of the orig-

inating line in not loading a good order car. M. C. B.

Rule No. 2 is really a run repair or transfer rule, it outlin-

ing the defects that mu.st be repaired while car is loaded

and moved forward. Should the line receiving not wish to

repair these defects, they do the transferring at their own
expense.

Tlie best way to economize is to see that the vehicle is in

proper shape before loading and if not repair it. Tliis will

eliminate many load transfers and save considerable time.

As it is, any car that hajjpens to be handy is usually sent

•From a paper presented bcfoie the Southwestern Carmen's Club of Kan-
sas City.
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to a plant for a lo;id and no attention is paid to its physical

condition.

Proper supervision is not given to the loading of cars;

they are loaded without door protection, allowing doors to

bul,t,'e out and get off the track or out of the guides. Clon-

dolas are not properly loaded, the load being allowed to shift

to one side, contributing to the derailment of cars. Loads on

other cars are not properly staked or blocked, or the bear-

ing piece is improperly applied. The shippers should be

furnished with a book of the loading rules and made to

comply with them. This would be a good investment to the

railroad company.

And where any transfer order is issued a statement should

be made showing where the car was billed from and where

to, with such other information as would help the general

officers to get after the point of origin and get the agent

lined up on the loading so as to save the expense of transfer

or adjustment.

STRESSES IN BOLTS IN FULCRUM
BRACKETS

BY VICTOR M. SUMMA

The design of bolted fastenings subject to heav}- stresses,

such as the fulcrum brackets for brake bell cranks and sim-

ilar parts, at first sight seems to present little difficulty. In

certain types of brackets, however, there are combinations of

stresses, the resultant of which is b\- no means easy to deter-

mine. Designers sometimes fail to take account of the

secondary stresses in such members, with the result that the

bolts are stressed beyond the elastic limit, making it

necessary to replace them at frequent intervals.

The general principles involved in the design of brake

Fig- 1-

fulcrum brackets are of such wide application that it may
be of interest to anal3'ze a few typical cases. The fastening

of the bracket shown in Fig. 1 is one of the simplest forms.

The bolts are all in one plane and there is no shoulder to

assist in holding the part in position. .\ bracket held in

this way will tend to revolve about the center of gravity of

the bolts and in calculating the stresses, this point must

first be found. This can readily be done by taking two

axes at right angles. The distance from each axis to the

center of each bolt is measured and multiplied by the area

of the bolt. The sum of the products is then divided by the

total area of the bolts, which will give the distance of the

center of gravity from the axis. Thus in Fig. 1 if the area

of each belt is M and the distance from the axis respectively

a, h, c and d, the distance of the center of gravity, from the

axis .v.v will be
am+bm-l-cm-l-dni

4m

In the same way the distance of the center of gravity from

the axis yy can be found.

This relation can be expressed by the general formulae

cmx emy
X = and y =

in which .v and y are the respective distances of the center

of gravity from the two co-ordinate a.vcs, imx and i:»JV

are the products of the areas of the bolts by the distances

from the axes and - m is the total area of the sections of

the bolts.

The condition of equilibrium under the force P, acting

at the center of the hub, is shown in Fig. 2, in which the

individual resistances of the bolts are marked p and Ql,

Q-< (?,? ^n<^l (?7- The reaction p for each bolt must be

/'

parallel to /' and equal to — , where h is the number of

bolts in the flange. The forces O/, Q2. etc., which coun-

teract the moments of the force P, about the center of gravity

P

(11

P

Fig.2.

(Pa) act at right angles to the arms h, c, d and e, as indi-

cated in the diagram. It will also be readily seen that if Ql
is the resistance offered by the bolt farthest from the center

of gravity, the resistance offered by the other bolts will be

smaller in proportion to their respective distances from the

origin, or center of gravity. In other words, if Q repre-

sents the resistance at unit distance, the actual resistance of

the bolts at distances b, c, d and e will be Qb, Qc, Qd
and Qe.

Equating the moments of these forces about the center of

gravity to the amount of the force Q, we have

Pa - nb=-f Qc-'-rQd-~-|-Qe'-Q(b=+ c=-|-d=+ e=)

b=-t-cHd=-l-e=

From this we can derive the formula for the secondary

resistance of the bolts.

, _ Ta X b

b=-i-c24-d=-(-e«

Pa X c

Oc = , etc.

The principle illustrated by these formulae may be stated

in the following general rule: To find the total secondary

stress of each bolt or rivet divide the moment of the

given force P about the center of rotation (in this case

the center of gravity of the bolts) by the sum of the squares

of the distances of the bolts from the center of rotation, and
multiply the result by the distance of the bolt under inves-

tigation from the center of rotation.

By the composition of forces the resultant of each of the

secondary resistances and the direct resistance, p, can be
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"found, which will give the resultant load to be carried by the

bolts.

A few examples taken from actual practice will give an
idea of the value of the principles just discussed to the de-

signing engineer.

Example 1.—It is required to find the unit stress in the

most strained holt in the fulcrum bracket for locomotive

p-zm ^ZJboHA
Fig.4.

driver brakes shown in the sketch (Fig. 3). The bolts are

all '4 in. in diameter and the force P at the hub is 25,000

lb.

The greatest stress will obviously occur m bolts .1. Then:
Direct resistance =

P 25,000

r = — = 2,777 lb.

Secondary resistance ^
Qh

Pa X b

2b=+2c'+2d=+2e=+2f=

The distance from the center of gravity of the bolts to

the line of action of the force P is found to be 7 inches.

Then,
25.000x7x8.25 25,000X7X8.25

Qb = = = 7,950 lb.

2 8.25=-i-2x624-2X3=+2X4.5=+2= 182.31

By graphics, as indicated in Fig. 4, the resultant, R, is

found to be 8.740 lb., from which the shearing unit-stress

unit stress in rivet

10,900
(2) = = 18,200 lb. per sq. in.

0.6

In the solution of such problems as these the mistake is

often made of assuming the wrong direction for the force p
or Qh. It should be borne in mind that the resistances

offered by the bolts, being reactions of the force P and the

couple Pa, always act in the direction opposite to the action

of these forces.

In Fig. 7 is shown one type of bracket extensively used
on locomotives as a shaft support in the brake rigging. The
fulcrum of the cylinder lever is at the point M and in this

case the reaction, P, of the air pressure and the pull at the

connection rod is 50,000 lb. Under the action of the force

P the bracket tends to slide along the frame and also to

turn about the line OO. It is obvious that the force P has
also a tendency to turn the bracket about the line KK which

F,cf^7.

Example 2.—In Fig. 5 is shown a familiar design of

corner connections. A force P (9,000 lb.) is transmitted

' p=4S00

F,g-S.

to plate A' througii the rivets C. Find the stresses in rivets

(1) and (2), their diameter being % in.

The center of gravity of rivets (1) and (2) is, of course,

the middle point of their pitch-distance, i.e. 2;X in. from
each rivet. The arm of the moment P aliout the center of

gravity is 4 in. Then, as before

—

Direct resistance =
P 9CO0

p = - - = 4,500 lb.

Secondary resistance (alike in both rivets) =
Pa X b 9000 X 4 X 2.5

'..'b = = 7,200 lb. =
2 X b» 2 X 2.5'

and their two resultants (see Fig. 6) are

—

Kl = 5.220 lb.; R2 = 10,900 lb.

or, unit stress in rivet

5220
M ) = = 8,700 lb. per 8(|. in.

must be considered. It is required to find the intensity of

the stresses in the bolts due to this force, P.

The direct resistance of each bolt to the force P is evidently

50.000

indicated in the sketch by the letter p. The forces produced
in the bolts by the turning moments of the couple Pa about

OO, will oppose to Pa, not their moments about the center of

the gravity of the bolts, but their moments about the edge

00, around which the casting is boimd to revolve. Also,

if Q is the resistance to unit distance, and h, c h, the

corresponding distances of each bolt from 0-0, the actual

resistances offered by the bolts will be Qh, Qc, Qd, etc.,

and their moments, Qh'-, Qc'-, Qd-, etc. The condition, then,

which must be satisfied for equilibrium of rotation is given

by the equation

Pa = Q(bHci'+(l=+c=+ P+ R=+ h=);

as before.

Hence the secondary resistance of bolt ( 1

)

Pa X b
Qb =

.

b»+c»+d=+c=+ fH g-"+ h=

Secondary resistance of bolt (2)

Pa Y c

Qc =

and so forth for the result of the bolts.

Hence, substituting for a, b, r, etc., their values given in

the sketch, we have for the resistance of bolt (1)

50,000X6-5X14.5 50,000X6.5X14.5

~
14.5=+9.5=+4.75H-2.5'+12=+ 7' + 2i'~ 526

Since the force P acts at considerable distance from

the plane of the vertical flange there is also a turning mo-
ment about the line KK which is too great to be neglected.

(In case the forces from the inner and outer sides of the

= 9,000 lb.



158 RAILWAY MECHAXICAL ENGINEER Vor.. 92. No. 3

!,990 lb, per sq.

hub do not act in the same direction, the moments caused by

their combined action should also be considered.) In this

case the moment is equal to Pa, and causes tension in the

bolts in the vertical flange and shearing stresses in those in

tlie horizontal flange.

From the formula
Pa X bi

Qlbl =
;:

b=+c»+d=+c=+f=+ g'+li=

Substituting the proper values, see Fig. 8, we have for

the resistance of bolt (1)

48,750X2.5X16 48.750X2.5X16
Qlbl =

16s+ll=+«2+ l=+ 13=+8»+ 3=

Tensile unit stress =
2970

P =
0.994

The resultant, R, of the direct resistance p and of Ob
is found graphically to be 11,000 lb. (See diagram Fig. 9).

The shearing unit stress in the bolt =
11,000

V = = 11,080 !b. per sq. in.

0.994

Since the bolt (1) is subjected to a shearing stress as

well as a tensile stress it is necessary to find the maximum
combined stresses. This can readily be done by using the

formulae
T = a p + V V' + ?i P' (0. and.

S = V v= + ^4 p= (2)

Where T = maximum tensile unit stress

S := maximum shearing ur
p = applic

V = apphe

Substituting the values already given for p and j we find:

2,990

of the ijolt it is necessary to resolve it into its component in

the direction of Qf and of its normal. These are shown in

the adjacent .sketch Fig. 10, where p' represents an addi-

tional pull of 1,000 lb. and p" a shear of 6,700 lb. Then,

tensile unit-stress,

7,400 4 1.000
p = = 8,460 It., per sq. in.;

0.994

shearing unit-stress =
6,700

lit stress

unit stress

shearing unit stress

+ * (U,080:i = 12.660 lb. per sq.

Let us now investigate the nature and intensity of the

stresses in one of the bolts in the horizontal flange 0-N .
The

0.994
:= 6.730 lb. per sq. in.

combining this witli the shearing stress of 2,430 lb. per sq. in.

due to the moment Qd , we find the combined shear to be

7.170 lb. per sq. in. The solution of the problem would be

incomplete if we did not ascertain whether bolt (5) is

Fiff.8.

worst case is obviously that of bolt (5). Here we have

—

Secondary resistance =^

50,000 X 6.5 X 12
Qf = =7,400 lb.

526

which is in the nature of a pull.

The moments of the component of P about KK also causes

a shearing stress in this bolt.

48,750 X 2.5 X 13
Qf = = 2,420 lb.

656

Shearing unit stress=

2,420
= 2,430 lb. per sq. in.

0.994

There is also the direct resistance p which was already

found to be 7,140 lb. As this force p is inclined to the axis

p"=6700

Of'7400

-^p''IOOO

Bolf(S)

F,c,.IO.

capable of withstanding the combined effect of the shearing

and tensile stresses.

Substituting for p and v, in formulae ( 1 ) and ( 2 ) , their

values found above, we have

V'(7.1

./ (8,460)=
S = * (7,170 A = 8.320 lb. per sq. in.

4

In the same wa}- the stresses in the other bolts may be

determined, although it is clear that these stresses can not

be higher than those just found. While there are certain

approximations involved in this method of calculating the

stresses in bolts, the slight errors which they might cause

are negligible as compared with the variations due to in-

accuracies of workmanship. The stresses in bolts as de-

termined by this method are well within the limit of accuracy

required in the ordinary problems of design.

Smokeless Fuel from Wood W.4STE.—A process for

making smokeless fuel from wood waste is in course of de-

velopment at Nanaimo, British Columbia, according to a re-

port from American Consul R. D. Mosher, stationed at Vic-

toria, B. C. It is estimated that 15,000 cords of wood waste

are now destroyed dail\' in the province. B}- the new process

this material would make 10,000 tons of smokeless fuel. It

is said that this fuel can be produced at the factor}' for S2.50

a ton. The fuel is made by a progressive distillation process,

carried on entirely by means of heated and cold gas, and no
foreign substance enters into it.

—

Weekly Telegraph.

yixLL TO Be Sent by Airplaxe.—The postmaster general

proposes to establish aerial transportation for letters, on one

route, as soon as practicable, and has asked for bids for the

construction of five airplanes for an aerial route for the de-

liver}- of first-class mail between Washington. Philadelphia,

and New York, making one round trip per day. The contract

will be awarded to the bidder whose airplanes have stood

satisfactory ser\'ice test in the war and navy departments. It

is the purpose of the postofiice department to make this a

permanent sen'ice. An appropriation of SIOO.OOO is avail-

able. The intention is. as soon as the authority of Congress

is received, to establish a through aerial route to Philadelphia

and Xew York, carrying 300 pounds of first-class mail, for

the transmission of which a special postage rate will be

charged, not exceeding 25 cents an ounce.



AIR COMPRESSOR TABLE
BY J. H. HAHN

A particularly substantial and useful table for the sup-

port of all sizes of air compressors while being repaired, has

been designed by F. P. Brotherton and the writer and tried

out with good results in the Norfolk & ^^"estern shops at

Bluefield, W. Va.

This device is made up, as shown in the illustrations,

of a hinged table mounted on the upper end of a piston rod,

the piston and cylinder of which are beneath the floor. A

top of the plunger. The arm is removed so it will be out

of the way of the repair man. Before going ahead with the

repair work, a sheet iron sleeve is put around the piston rod,

Fig. 1—Air Compressor Bolted to the Table and Ready to be Lifted

movable arm, connected at one end to the floor and at the

other end to the free side of the table, causes it to change

from a vertical to a horizontal position when the piston

rises.

In operation the compressor is up-ended and bolted to the

table a.s shown in Fig. 1, the air being released from the

cylinder. When it is desired to raise the compressor, the

air is turned on and the piston begins to rise. This lifts the

lower end of the table, but the upper end is restrained by the

movable arm so that it gradually tips until with the piston

in its extreme upper position, the taljle and compressor rest

horizontally as .shown in Fig. .3. The table is then locked

by means of a long pin extending through the frame at the

Fig, 2—Aip Compressor Table Assembled

and tlie cylinder air pressure released. The sleeve then

holds the pump at tlie required height and prevents waste

Fig. 3—Air Compressor Lifted and Ready to be Overhauled

due to air leakage by the cylinder packing leatlier. If more

convenient for the workman, sleeves of different lengths may

1S9
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be provided, which with the arm attached will hold the com-

pressor at any required angle desired. By providing auxili-

ar\' brackets which ma\- be applied to the table, it may be

used tor making repairs to all sizes of compressors.

Details of the arrangement, shown in Fig. 4, give the di-

mensions used in this particular case, but they are suljject

to change as occasion may require. The piston rod is turned

to a loose fit in the c)linder sleeve and has a shoulder on the

upper end. The yoke or part that tits on the upper end of

the rod is forged in one piece and this insures the necessary

strength and stiffness. The hinged table is built up of 23^-

in. by •j4-in. stock, strongly braced and riveted together.

The auxiliary bracket shown in the lower left corner of

Fig. 4 is of the right dimensions to support a lOJ/^-in. W'est-

inghouse cross compound compiressor, hut it may be made
to suit any size or type of compressor. The cylinder

used was an engine truck pit jack cylinder 12 in. in diam-

eter, having a 48-in. stroke. But here again the selection is

an arbitrary matter and any available C3linder large enough

to handle the work may be used.

Many air brake foremen have felt the need of a substantial

and durable compressor repair table and these qualities are

possessed by the one just described. In addition, it does

away with the necessity for air hoists, runways, chain falls

or blocking. There are no legs to get in the way of the repair

man and the compressor may be adjusted to any height or

angle required. Also on account of the whole arrangement

AIR COMPRESSOR OILING STEP

On man)' locomotives the running board comes either on a
level with or above the air compressor, and for proper in-

spection and oiling it is necessary to stoop down and reach

The Danger In Oiling a Pump by the Old Method Is Avoided by a
Safety Step

around the pump as shown in the left of the illustration.

This is not only an awkward position to be in, but dangerous

as well, due to the chance of slipping. Greasy hands, icy

2 Pes. Thus §rJ^'/ran.

Machine Ends ofOne
EndPiecefoFifA.

-*---H 7.

Fig. 4—Details of Universal Air Compressor Table

being rigid, it is easy to tighten cap screws, air cages, piston

rod nuts, etc. All of these advantages and good features

combine to make a repair table which has given good satis-

faction at Bluetield shops and in fact, actually increased

the output or number of compressors which are repaired per

month.

Equipment Necessary for Engineering Regiments.—
The scope of the work of equipping the regiments of railway

engineers now in France is indicated by the cost of materials

ordered up to date, which approximates $70,000,000. The

equipment so far ordered includes several hundred locomo-

tives, more than 100,000 tons of rails, more than 3,000 com-

plete turnouts, 500,000 ties, 12,000 freight cars, 600 ballast

cars and 600 miles of telephone wire and apparatus, as well

as large quantities of construction and repair equipment.

handholds, or a sudden bump may result in a serious, or

perhaps fatal fall.

The safety step shown in the right of the illustration was

devised by S. M. Dickerson, an engineman on the Missouri,

Kansas & Texas, at Ft. Worth, Texas, and it has been used

successfully on a number of locomotives belonging to that

road.

The step shown is of a hinge type and may be folded up

under the compressor when not in use. The sides are made
of ' j-in. by 2-in. wrought iron, securely bolted to the bottom

of the pump. The rounds are of j's-in. round iron with the

ends turned down to Yz in. where they go through the side

frames. They are left long enough so that they may be

headed over.

The estimated cost of manufacture of this safety step is

$6.50, which figure could be materially reduced if large

numbers of steps were made.



Boiler Scale and Water Treatment*
Mechanical and Chemical Methods of Preventing

Scale Formation and Corrosion from Bad Water

BY GEORGE AUSTIN
General Inspector Boilers, Atchison, Topeka & Santa Fe

F(.J»KMATION of mud or salts or both on the water side

of the tube sheet of a locomotive boiler covering the

copper flue ferrules, a film of slime between the fire-

box plates and the w-ater, or water in the boiler heavily

charged with suspended matter, or scale formation, causes

overheating and leaking. It may as well be said at the start

that overheating is the principal agent, and other causes

are accessory. The first indications of flues and some times

other parts being near the leaking point are small light

colored beads of sodium salts, mixed with other solids, ad-

hering to the edge of the flue beads. Although flues are

tight in the holes, there are small crevices through which

the slime works its way and the moisture quickly evapor-

ates on the hot plate, leaving a dry hard deposit, that tem-

porarily plugs up the hole it leaked from. In most cases

Side Sheet Corroded by Bad Water

the engine will make another trip; in some districts it will

not do so, without leaking pretty badly or failing. A
knowledge of local conditions should and usually does gov-

ern the kind of work, if any, to be done on flues, showing
those pre-leaking indications. The remedy, of course, is to

remove the scale which has formed on the water side. To
wait until a leak .starts is to wait until some damage is done.

Leaks caused by overheating damage the parts affected, nor
can repairs be made w'ithout further injury, that is, nearly

every time flues are worked, their life is shortened. There-
fore, on account of overheating causing the necessity for re-

pairs, our energies should be directed to keeping the boiler

clean and preventing overheating.

Feed waters heavily charged with incrusting solids will

form scale among the flues and sta\bolts where we cannot
get at it to wash it off. We couldn't wash it off if we did
get at it; it must be knocked off. Scale forms mostly while
the engine is working and at those parts which attain the

highest temjjcratures, probably, because they evaporate
more water and a larger quantity of solids are precipitated.

In the ca.se of waters heavily charged w'ith alkalies, the
injunction to keep the boilers clean will create a strong
sen.se of the futility of such a remark. Those boilers are

•From a paper presented before the Western Railway Club.

clean when they leave the terminal, perhaps freer from mud
and scale than boilers on other districts, which give much
better performance. The salts from the water being eva-

porated, precipitate at the points at which evaporation is

accomplished. This being nearest to the heating surface,

a film of slime grows between the plates and the water caus-

ing overheating. That may not be just the right explana-
tion, but, it is not far from it. This slime making water

as well as the scale forming water, just spoken of, will al-

ways give trouble as long as we let it get into the boilers.

Neither case is subject to mechanical improvement, except,

so far as adequate facilities may be provided for washing
boilers and changing water.

The fillet of scale which forms over the copper ferrule,

regardless of its composition, reduces the power of the cop-

per ferrule as a conductor to keep the end of the flue from
getting hotter than the flue sheet. It has been suggested

that a wider ferrule than is commonly used will require

heavier incrustation to impair its efficiency as a conductor

and widen the interval between leaks, which reasoning is

very plausible.

Scale formation in arch tubes and firebox sheets is indi-

cated first by a sand paper roughness of the parts which are

becoming affected, and later by clinker, or as it is sometimes
called honeycomb clinging to it. It actually seems as if it

was trying to defend itself from injury by establishing a

non-conductor of honeycomlj on one side to offset the scale

formation on the other. The smooth, slightly rounded flat-

ter or bobbing tool in a Xo. 3 air hammer is effective in

most cases in removing this scale. B)' working on the fire

side the jar seems to cause it to flake off. Boilers should be

warm when such work is done. There is little danger of

cracking the plate by using the methods here mentioned to

remove the scale and there is great danger of developing

cracks if it is not removed. On some divisions we rattle

our fireljoxes nearly every month, which is our term for the

operation.

We must keep fireboxes clean if we are to get service from
them. Clean fireboxes and boilers cut down repairs. Some
roads have adopted the system of giving the flues a peri-

odical expanding and claim good results; although we wait

for the leaking indications, the same thing is accomplished.

The expanding removes the scale and maintains the copper
ferrule as a conductor.

SIMMERIXG LEAKS

By simmering leaks, is meant small leaks in fireboxes

that leak rontinually, but not enough to form a stream and
run dow-n the plate and give trouble. These should not be
permitted, especially where the water in the boiler is heavily

charged with suspended solids. These small simmering
leaks are just big enough to let the water through and fine

enough to keep back the mud and build up a mud fillet

around the flue or stayljolt. Overheating is frequently so

severe that the flues and stayl)olts affected become loose in

the holes. Many engine failures are due to permitting sim-
mering leaks, especially among the flues. The al)0ve class

of failure most frequently occurs during seasons when the

water is muddy.
Flue performance may be accepted as a barometer infli-

cating firebox performance. If you have no flue troubles,

161
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you have no other boiler trouble. If you have small flue

mileage, you have small firebox mileage. If you help the

flues, you help the firebox.

KEEPING BOILERS CLE.AX

The waih-out appliances including scrapers and search

lights used on the Santa Fe were illustrated in the 1915

proceedings of the Master Mechanics Association on pages

S9S and o99. (See also Daily Railway Age Gazette, June

12, 1915, page 1296.) We use all the good ideas we can

get both as to systems and appliances, which fit our condi-

tions, including hot water boiler washing plants. We wash

out locomotive boilers as often as any large railroad in this

countr}i\ and eventhing practicable is done to keep boilers

clean. Boiler cleaning is a roundhouse job. Dirty, poorly

cared for. boilers coming in for general repairs, generally

need considerable firebox and boiler repairs, indicating poor

looking after in the roimdhouse.

TREATTS'G FEED \VATER

So far we have dealt with mechanical means of keepin,

boilers clean, which in certain territories will be found efi:

cient. that is, where the average hardness of the feed water

does not exceed six grains per gallon, or road ser\-ice is nc;

too severe. Excepting jjerhaps Lake Michigan water I do

not know of any water on the Santa Fe, so low in inerusting

matter unless accompanied with foaming solids.

Anv water treatment that will dissipate the fillets of scale

from the flue ferrules or other parts to prevent its formi-

tion, is far and away ahead of any mechanical treatment,

for the reason that chemical action anticipates.and prevents

passible damage and affects all parts, while mechanical

treatment is deferred and local only, and follows jxissible

damage and fuel losses. It is therefore, evident that we
may look for the greatest improvement through water puri-

fication or treatment, either by treating the water before it

is delivered to the locomotive or in the tank and boiler. If

the volume of business on a district is small or the water is

not bad enough to justify the expanse of water treating

plants, during these tunes it may be very profitable to treat

the water in the engine tank. Increases in the demands for

power, and cost of labor and material and the greater value

of the locomotive, have changed and are still changing val-

ues; what would have been considered extravagance yester-

day may be good business today. The Santa Fe has read

side water treating plants, 125 of them: they use anti-fearn-

ing boiler compound, and also, a compound to prevent

incrustation and foaming as well. We also use soda ash

applied to the locomotive tanks. All water treatment is

imder the direction of the chief chemist On some districts the

water treatment is supplemented to a limited extent bj' me-
chanical means, that is, it is found profitable to a limited

extent on some districts to use both chemical and mechan-
ical means. For example, if the staybolts show leakage and
insp>ection shows scale forming, a light pneumatic hammer
and bobbing tool are used on bolts and plates in the leaking

zone and scale knocked or jarred off. When water treat-

ment creates too much foaming, we may obtain better re-

sults by allowing a little scale forming, which may be taken
care of by mechanical means. Water treatment may be
brought to a point where it is better to allow a little scale

than have excessive foaming.

PiriiXG FLtES AND OTHER CORROSIOX

The Santa Fe like other roads in bad water districts has to

contend with pitting and corrosion, ^^"hile corrosion of fire-

box plates has resulted in short life of many fireboxes, flue

pitting causes frequent failures and is most anno>-ing on that

account Just what causes pitting and corrosion is not
altogether dear. One may ad^-unce a theor}- for a given case
and be forced to admit that it does not fit some other. The

electrol\tic theory seems to Ijt most rca.«onable when applied

to flue pitting, which assumes that there is a positive and
negative pole, with an electrolyte or carrier. In proportion

as the water increases its soluble salts the efficiency of the

carrier or electrol\1e increases, therefore, an>-thing tending to

diminish the power of either pole, or the carrier between them,
will weaken the corrosive action.

The company which furnishes the treatment we use to over-

come foaming, claims that it prevents foaming by changing
the nature of the soluble salts, and that this change also over-

comes the tendeno.- to cause corrosion, by making the salts

a less active electrolyte. This claim seems to be borne out by
the fact that we have had more trouble from corrosion since

Effect of Corrosion Around Staybolts

adopting superheater engines, which require a smaller quan-
tit}" of treatment to overcome foaming, or that part of foaming
which formerly annoyed the engineer. This is on account of

the tendency of the superheater to dry up the water that is

carried over. We have had cases where by washing and
changing the water frequently engineers have been able to

run in bad foaming districts without the use of this treatment.

While they considered this a saving to the company, it de-
veloped that there was damage from corrosion. We are now
using this treatment in sufficient quantities to overcome the
foaming tendencies of the water, whether the engineers con-
sider it necessar}- or not, and find that our trouble from cor-

rosion is diminishing.

It has been observed that passenger engines using anti-

foaming compound, pitted more than freight engines on the
same district; that superheater passenger engines, in the same
service pitted more than saturated engines, and it has been
found that when a small quantitj- of boiler compound is ap-
plied when the boiler is washed, or has water changed, and
also applied in the engine tanks wherever water is taken,
thus keeping the water in the boiler slightly treated at all

times, flue pitting has been reduced. A\'e have not had this

continuous treatment in operation long enough to know just

how much it is helping us. but reports received from points
where the system has been carried out, are all favorable.

Referring to corrosion of firebox sheets, two illustrations

are shown of fireboxes that have been removed on account of
internal corrosion. These pictures were taken about five
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years ago and were not uncommon cases at that time. These

seem to be phiin cases of allowing scale to form at the junc-

tion of the stays with the tirebo.x sheets; just a dirty boiler,

that's all. If we feel that it is not practical to try and im-

prove these conditions, the conditions have us beaten. If on

the other hand, we call to our assistance the chemist and
help him to help us, we will without a doubt beat the con-

dition, which was done in these cases.

BLOWING OFF HELPS BOILER CONDITIONS

.\ny method of water treatment is benefited by the judi-

cious use of the blow off. Short frequent openings, a short

time after the locomotive comes to a stop, or just after start-

ing, give the best results. Starting with the beginning of the

trip frequently blowing a small quantity of water out at con-

venient times, when it can be just as well done as not, will

keep down the concentration of foaming solids and allow

greater mileage between washouts. There are occasionally

times when it is necessary to practically change the water in

the boiler, but these occasions are usually due to failure to

anticipate that condition, or in other words, the blow off was

not used soon enough to prevent the w\ater becoming heavily

charged with foaming matter, ^^'hen the water in a Ijoiler

becomes so bad as to practically need changing and the engi-

neer wants to give it a good blowing out, do not fill up and
then blow out; blow out all that can safely be done first, and
then regain the usual supply slowly; if necessary, repeat the

operation. Filling up before the blow off is opened simply

dilutes the foul water we want to get rid of and wastes the

fresh water.

\\'ith muddy or roily water not accompanied by foaming,

the boiler is greatly benefited by frequent short h\ow offs,

and the possibilities of mud burning and flue and staybolt

leakage, cracking and patching on the right than on the left

sheet. While it must be admitted, there is a point at which
Ijlovving out begins to be a waste of effort, water and fuel,

and different districts require different treatment, a generally

good rule is to use the blow off freely in all districts where
bad water prevails. This brings the engine to the terminal
in the best possible condition to be turned. If boiler com-
pound is used, the water should be kept saturated with it,

thus reducing pitting and foaming and the liability of run-
ning short of water on account of working it out through the

cylinders and stack. Foaming will lose more water than
need be blown out in a trip to prevent foaming.

Water treatment should be installed wherever practical.

Stopping leaks is a poor substitute. The cost of water treat-

ment can be determined, but who can say what its absence

may cost in the way of deterioration of boilers and failures

and delays of power, incident to poor water conditions? If

it seems too expensive to install road side treatment, try

treating in the boiler or tender. Encourage the chemists to

experiment, stimulate them to develop treatment suited to

the conditions. Chemical experiments promise results along

the lines of conserving steam boilers which can be expected

from no other source.

. SPRING BANDING MACHINE
BY J. H. CH.4NCY

The spring shop of the Georgia Railroad at Augusta, Ga.
is equipped with a spring banding machine which has given

satisfactory service since its installation and may offer a

suggestion to spring shop foremen who are in need of such

a device. The illustration shows in plan and elevation

A Machine for Applying Bands to Locomotive Sprlngi

leakage are reduced. The water in the boiler is free from

suspended matter, and better circulation and steaming is

assured. Blowing out from both sides, should be the rule.

When, as is often the case, more blowing is done from the left

than the right side, the effects are shown by more staybolt

how the spring Ijander is constructed. The machine was

made from scrap and second hand material found around

the sliop and the total cost was $216 including laijor and

what little material had to be oijtained from the storeroom.

,\s .'liown, the two cylinders are firmly liolted to a rigid



164 RAILWAY MECHANICAL ENGINEER Vol. 92, Xo. 3

frame which is supported by braces from the lloor. Tlie

fulcrum pins are large and case-hardened to give greater

wearing qualities. The ratio of the long to the short lever

arm is such that with 90 lb. air pressure in the cylinders, a

powerful leverage is secured.

The operation of the .machine, as will Ijc readily under-

stood from the drawing, consists in placing the spring

sheaves encircled by a red hot spring band, l)ctwcen the jaws

and turning on the air pressure to the vertical cylinder. This

operates through the fulcrum and lever to compress the

sheaves and when air pressure is applied to the other cylinder,

the spring band is compressed and upset, so that when it

cools, the band contracts and holds the sheaves firmly in

place. .

On account of the big leverage available in this machine,

it is also adaptable to doing many other jobs which occur

in blacksmith .shop practice.

GAGES FOR DRIVING BOX WORK
BY J. H. HAHN

In a locomotive repair shop where large numbers of new
driving boxes are laid out at a time preparators- to being

machined, the combination square and centering gage shown

in the illustration will be found a convenient tool. It is

made of ^-in. by 2-in. stock, cut and bent to the shape

shown. The 6-in. arm is at right angles to the long arm
and the extension that bears on the shoe and wedge face of

the driving box has been lengthened so as to maintain the

gage at right angles with the center line of the box. With
the gage in place a line scribed on the left side of the 6-in.

arm will reproduce the shoe and wedge face on the face of

the box. It is then easy to la)' out the driving box for

slotting, or to center a bar for the boring out of the crown

brass.

A 2-ft. square and a centering gage would ordinarily be

/%7>(ts One of Iron

if'tZ'Sfock

•binafion Square arte/ Centering

Gage hr Drii'ing Box.
Showing fhe CombinaHon w
Driving Sox Gage in Use.

Two Gages Used In the Norfolk &. Western Shops
at Bluefield, W. Va.

necessary in laying out a driving box and the combination

of these two tools in one eliminates many false moves and

results in a considerable saving of time. The tool has proved

its value in the Norfolk & Western shops at Bluefield, W.
Va., where it was first introduced.

ADJUSTABLE SHOE AND WEDGE GAGE

The adjustable shoe and wedge gage illustrated, while

comparatively simple in construction, has been a good time

saver in laying out driving box shoes and wedges preparatory

to lining the engine. Very often one engine frame will be

a little ahead of the other, due to contraction of frame welds

or other causes, and in that case it often becomes necessary

to machine the shoes and wedges either over or under the

standard thicknes.'i (1 in.). The adjustable gage then comes
in ver}' handy for checking up the work and proving that

the shoe or wedge has been accurately planed down to the

marks.

As illustrated, the gage is made of a piece of ^-in. square

stock, 6 in. long, drilled and tapped at one end to take a

54-in. knurled thumb screw. This thumb screw holds the

scriber which is bent, hardened and ground to a point at one

end and is adjustable in or out.

PRINCIPLES OF THE GENERATION AND
APPLICATION OF HEAT IN STEEL

TREATING*
BY A. F. MAC FAULANDt

The primary considerations in the heat treatment of steel

are the generation of heat and its subsequent application to

the metal undergoing treatment. Discussion of such a large

subject is something of a problem because so many important

points have to be considered and it has been deemed ex-

pedient to deal only with the fundamental principles in-

volved, as exemplified in some of the methods in use at the

present time.

Ideal heat treating conditions would be realized if we
were able to transmit simultaneously to each molecule of

steel a certain given amount of heat in a certain given time.

This, however, in practice is not attainable for reasons that

appear obvious upon consideration of the inherent properties

of steel, particularly its specific conductivity. As an illustra-

tion of the ideal situation, assuming that we have a solid

sphere of steel suspended by some means in a hollow

spherical muffle which is heated uniformly all over, the ideal

is approached, obviously, as the size of the steel sphere

decreases. In an effort to approach as nearly as possible to

the ideal in heat treating, fuel and furnace engineers have
brought out a vast number of burners and furnaces of vari-

ous types and designs, many of which are on the market
at the present time.

In industrial heating there is no general agreement as to

what to use as a heating element and what sort of furnace

to use it in. No single type of furnace, fuel or system is

applicaljle to all problems. Quality of product and cost of

manufacture are the basis on which the selection of the

method of heat treatment should be determined. Obviously,

it would not be feasible from a practical standpoint to treat

18-lb. high explosive shells in small electric furnaces, nor

would it be advisable to treat small steel balls in a gas

furnace with a 6-ft. by 4-ft. hearth. Each class of work
calls for its own special arrangement for heat treating, hence

we have sucli a great variety in furnace design and methods
of heat generation.

A table of fuels commonly used for heat treating, with

their relative heating values and costs, is given below.

Electricity has been classed here as a fuel, inasmuch as this

paper deals with it primarily as a means of heat generation.

The figures for fuel oil, city gas and electricity are based

on recent prices; however, it is not desired that any of these

computations be taken authoritatively, for in these days of

fluctuating prices the computations of today are entirely

upset by tomorrow's quotations.

A great many mistakes have been made in selecting a

fuel from a table of this nature. It is true that these figures

•Abstract of a paper read before the Chicago Section of the Steel Treating
Research Society, January 14, 1918, by A. F. MacFarland, metallurgist,

U. .S. Ball Bearing Manufacturing Company.

tMetallurgist, United States Ball Bearing Manufacturing Company.
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represent accurately the calorific value of fuels, detemiined

by careful experiment in the laboratory. However, the

actual calorific power obtained in practice depends entirely

upon the method of burning the fuel. For example, the old

style oil burner of the forge shop will not give the calorific

value from one gallon of oil that the recently perfected

The REL.ATIVE He-ating Values, Costs and Buying Power of One Cent in

B.T.u. FOR Fuels Used in Heat Treating. Including Electricity.

Price basis

Eleclriciiy 01perkw.hr.

Gas—
Citj- gas 75 per 1,000 cu. ft.

Natural gas 50 per 1,000 cu. ft.

Producer gas 10 per 1,000 cu. ft.

Oil-
Crude 075 per gal.

Kerosene 140 per gal.

Coal—
Bituminous . ... 9.b0 per ton

B.t.u. basl:

3,412

600

950

146,000

132,000

14,000

8,000

9,000

4.500

9,466

9,420

vaporizing system for burning oil will give. Oil bills have

been cut in half by replacing the old style burners with this

improved system.

The means used for the generation of heat also bears an

important relation to the quality of the product. A fuel

which carries a considerable percentage of sulphur has a dele-

terious effect on steel when the products of combustion come

in contact with the metal. Oxidizing atmospheres in the fur-

nace cause excessive scaling and sometimes troublesome decar-

bonization of steel surfaces. The ease with which furnace

atmospheres are able to be maintained depends largely upon
the flexibility of the medium of heat generation. By flexibility

is meant the ease with which the fuel lends itself to producing

either oxidizing or reducing atmospheres in the furnace. Gas
and oil are more easily controlled in this respect than coal or

coke, depending somewhat on the facilities for burning them,

while electricity is an ideal heating medium for producing

neutral atmospheres. In hardening a number of small parts

a short time ago in an electric furnace and quenching them
from 1,500 deg. F., not one showed the least sign of scale

or oxidation. An investigation of the matter showed that

a new piece of insulating brick placed in the furnace was
responsible for the phenomenon as it contained a substance

which produced a strongly reducing atmosphere in the fur-

nace. This phenomenon should prove of interest to a manu-
facturer who is treating parts where even the thinnest scale

is undesirable.

The cheapest fuel, on a strictly B.t.u. or calorific basis,

is not often the cheapest fuel for heat treating steel, when
all the factors which have a distinct influence on the sub-

ject are taken into consideration. There is always a right

fuel for the particular heat treating operation at hand, and
each problem should be thoroughly studied and understood if

the l>est solution is to be had. In heat generation and ap-

plication, the human element plays a very important part.

The manufacturer who invests in expensive furnaces and
fuel equipment makes a grave mistake if he fails at the same
time to invest in a suitable amount of brains to operate this

equipment for him efficiently. Fool-proof heat-treating equip-

ment is still a thing of the future, although considerable

progress along the lines of automatic temperature control

has been made, resulting in various appliances which tend to

minimize the difficulties encountered, especially on very large

installations, where uniformity is as important as the enor-

mous production.

Furnace builders up to the past few years, with a few

possible exceptions, seem to have been in a dormant state.

While pyrometry, metallography and other related branches

of steel treatment were making rapid progress, it is not until

comparatively recent years that furnace men have been awak-
ened to the cr}'ing need of better furnaces. With this awaken-
ing has come the electric furnace, new systems for burning
oil, gas and coal and the basing of recent furnace design on
sound scientific principles.

Electric furnaces used in commercial heat treating may be

roughly classed under two heads:

1. ^^'i^e-wound furnaces, where the resistance material

consists of wire, usually composed of an alloy of nickel and
chromium, and useful for temperatures up to about 1,800

deg. F. These furnaces range in size from small laboratory

furnaces to muffle furnaces with chamber dimensions of 24
in. by 24 in. by 48 in.

2. Carbon resistance furnaces where the resistance ma-
terial is carbon. Small furnaces of this type ma}- be used for

relatively high temperatures and are suitable for treating high

speed steel and even for melting a quantity of brass. The
construction of wire-wound furnaces, is very simple if the

necessar}- materials are at hand, and they afford the nearest

approach to ideal heating conditions. This is especially true

where the work is suspended, and receives heat from all

sides, both by radiation and by conduction through the at-

mos])here.

Gas and oil furnaces are, perhaps, the most widely used

for commercial heat treatment, and on account of lack of time

only a few of the many possible designs will be commented
upon.

In the case of the simple underfired furnace which is being
used at the present time for a large number of heat-treating

operations, the combustion takes place below the hearth and
the hot gases pass around the sides of the hearth into the

heating chamber. Obviously, the edges of the hearth will

heat first, and any stock placed in the furnace near the edge
of the hearth will heat locally in the place which is nearest

the edge. This can be overcome to some extent by building

up the sides of the hearth. This arrangement also stops any
overloading at the sides of the furnace and tends to prevent

cutting action of the gases near the hearth line. There is

no need to build these sides beyond a certain height, for once

properly guided, the hot gases by nature will continue in an
upward direction to the roof of the furnace. The location of

the vents in a furnace is important and they should not be

put in the roof, where they will allow the hot gases to escape

and be wasted. Certain efficient types of furnaces are de-

signed to use the exhaust gases in preheating the air before

it goes to the combustion chamber.

In connection with furnace design, mention of furnace

capacity and overloading is opportune. In no case should

a furnace be loaded full with carbonizing bo.xes, for instance,

that rest directly on the hearth and are closely packed to-

gether. It is necessary that space be left for the free circu-

lation of the hot gases or the charge will not be uniformly

heated.

Over-fired furnaces have many adlierents, Ijut as a rule

they are adaptable only to low charges. When the charges

arc high there is a tendency to overheat the top, and this

feature, combined with a cold hearth, make unifonn heating

practically impossible. The advantage of this type of fur-

nace is the ease Avith which the material to be heated may be

handled.

It is unnecessary to go into the design of coal-fired fur-

naces because of the fact that they are being rapidly replaced

by equipment using oil or gas. However, powdered coal

could proiiably be used to distinct advantage in some heat-

treating operations, and the field for the use of this fuel is

being rapidly extended, due to its decreasing cost.

In regard to forging furnaces, it seems to he a prevalent

idea that any manner of heating device will suffice to bring

steel to the proper temperature for forging, but on the con-

trar)- too much care cannot be taken in the furnace design.
' Dupping" heats as well as "soaking" heats are equally to be
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avoided, and the turiuices must be designed to give u uniform

heat throughout tlie stock.

In conclusion it is perhaps wise to re-emphasize the im-

portance of heat treatment of steel and to urge a continual

study of the subject.

R.\ILW.\V SHOP FANS AND BLOWERS
BY J. H. WICKMAN

Tlic increasing use of blower and suction fans for dif-

ferent classes of work around railway repair shops, makes it

imperative that there should be a better understanding of

the requirements for a successful blower installation. Too

often, although the purchaser knows exactly what work he

wants the blower to do, he has not the engineering knowledge-

necessary to figure out what size of machine will be required

to do it and how much power it will take. In this case the

specifications are usually left to the manufacturer, who guar-

antees to supply u certain amount of air at a specified pres-

sure, and is not so much interested in the efficiency of the

installation as a whole.

There are a number of items to consider before ordering

a new blower, and, as stated before, it is usually better, on

account of a more intimate knowledge of what is needed for

the purchaser to solve his own problem. The purchaser

should consider in detail the requirements of the service

the fan is to perform, and in making his order be able to

specify the size of fan, rating of the motor, the amount of

air pressure and the volume required, the speed, pulley sizes,

etc.

As to determining just what the specifications shall be in

a particular case, undoubtedly the best method is to study

an existing installation with similar characteristics. As an

example, suppose a new blower installation is to be put in

for the purpose of conveying shavings away from the mill

room machinery. What size of motor, fan, pulleys, etc., will

be required? \\"hat is the requisite speed and air pressure?

A careful study and possibly a test of a blower already in

operation under similar conditions and working satisfactorily

will give the data on which to base specifications. Speeds

may be taken by speed indicators or revolution counters, and

the' pulley diameters may be measured. Air pressures may be

taken by means of the familiar U tube, and power intake

may be measured by electric meters. In case the existing in-

stallation was not entirely satisfactory and did not produce

enough pressure to carry oft" the shavings and refuse, it would

be advisable to speed it up and take data when it was oper-

.ating satisfactorily. This can always be done by changing

ll.e si/.e of pulleys for a short period of time while taking

tl.e readings.

The air pressure will be found to vary as the square of

the velocitv; that is, if the pressure is to be doubled, the

velocity must be increased four times. In order to illustrate,

consider the following simple problem: If a fan produces

one ounce air pressure at 2,800 r.p.m., what pressure will be

obtained by speeding up the blower to 4,000 r.p.m. ? When

stated in the form of a proportion the rule set forth be-

comes :

1 :X :: 2,800- : 4,000=

4,000- 100

2,800= 49

X := 2.04 ounces of air pressure at a

speed of 4,000 r.p.m.

In regard to the power required to drive the fan cr Uower

when speeded up, it will be found to vary as the cube of the

velocity—that is, if the velocity is doubled the power required

will be increased eight times. This rule may be illustrated

by the following problem: If a blower revolving at 2,800

r.p.m. requires 35 hp. to drive it, how much would be required

at 4,000 r.p.m. Let X equal the required power and express

the above rule in the form of a proportion:

35 : X :: 2,800' : 4,000'

4,000'

X ^ 35 X

2,son'"

35 X LOGO

343
= 102 hp.

In conclusion it may be stated that while the above method
of figuring on a blower installation may not be strictly scien-

tific and according to the best engineering standards, it will

give quick and reasonably accurate results.

POLISHING ASH PANS IN FRANCE
FROM A LIEUTENANT OF THE SHOP REGIMENTS

I have just been reading the August number of the Kail-

way Mechanical Engineer and have showed it to the French

railroad officers. They were particularly interested, but their

point of view is so difterent from ours that it is almost impos-

sible to make any comparisons of work or methods in the

shop. While they do waste a lot of energy in polishing up
the ashpan and putting "inlaid patching" on the bumper
beam, they finally end up by turning out a locomotive that is

right and will stay right for a long time.

The French workmen start work at 6:00 a. ra. or rather

about 6:15 and do about three hours' work between 6 and 12.

At 12 they start to go home, or rather they start to go home
at 11:45, and do not return until 2:00 p. m. Work starts

at 2:10 p. m. and continues until about 7 p. m. Altogether

about five hours of work in a really good shop is all they do

in the entire day, but they do it right. The ashpan is just

as carefully fitted up as the valves.

At first I could not understand how they set the valves,

but finally discovered that the valve motion was so carefully

fitted up in the machine shop that it was not necessary to

make adjustments after it was applied to the locomotive.

The adjustable type of wedge which we use in America

made quite a hit with the French officers, but many of the

large engines here do not have wedges—the box is pretty

tight fit in the jaw and they claim there is only one milli-

metre wear in the jaw each year. It sounds a bit fishy to

me, but I am no longer surprised at anything.

These locomotives are in splendid condition—they run as

smooth as an eight-cylinder automobile—not a pound any-

where.

The title "engineer" over here covers a multitude of sins

—

an engineer wanders about and looks wise, if possible—so

far as I can discover, he never by any chance does any work

except to discuss technical subjects from the purely scientific

standpoint without arriving at any conclusion. Perhaps I

shall revise all my opinions next week, so I'll go no farther

with them now.

I can now speak very much better French than when I first

arrived and hope to be proficient in a couple of months.

The French people are very much pleased because our boys

all started in at once to learn French. The British make
ver}' little effort in that direction, and the French have

noticed it.

From all indications the railroad shops are to all effects

and purposes strongly unionized. I am amazed that the

French army, w-hich is a very efficient machine, has not taken

over the railroads also. The French workmen go at exactly

the same pace as in peace time and they spend just as much
time in polishing the ashpan and putting inlaid patches on

the bumper beam as they ever did. In this little shop there is

enough copper and brass to supply a whole railroad.
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SOME INTERESTING BOILER SHOP
EQUIPMENT
BY F. \V. SEELERT

The machines illustrated in this article were built sev-

eral years ago at the Shoreham shops of the Soo Line
and have proved to be entirely practicable and econo-
mical, both in operation and in upkeep. The hydraulic
superheater flue tester, Figs. 1, 2 and 3, was designed by

Fig. 1—Hydraulic Superheater Flue Tester

the boiler shop foreman, ^NLirtin Sobraske, who has a patent

pending on it. The outstanding feature of this machine is

the testing of flues under actual working conditions by hav-

Fie. 2—Shov Front End of Flue Tester

from which the flues are entered is shown more in detail
in Fig. 2, and Fig. 3 shows the rear or piston end of the
machine with the adjusting screw and wheel.
The cylinder is a 7-in. double e.xtra heavy pipe 23 ft.

6 in. long, the inside of which is bored out to Tjkj in. di-
ameter for a length of about 12 ft. from the back end toward
the center, in order to provide a good finished surface for
the hydraulic leather packed piston. The front end of the
cylinder is closed by a removable cap, which is tightened
by a substantial clamp arrangement operated by a screw and
hand-wheel. The details of this design are shown in Fig.
2. The piston in the back end of the cylinder can be fitted

to extension pipes of suitable lengths, so as to take care of
flues from 12 ft. to 23 ft. in length. The ends of the flue
and also the front end of the cylinder are sealed watertight
by means of hard rubber rings inserted in the cylinder cap
and the piston respectively.

In operating the machine a flue is placed in the cylinder
and properly tightened up, the space around it being filled

with water by simply opening the cock shown on top" of the
cylinder in Fig. 2. After the cylinder is filled, the pressure
is raised by the little hand pump shown at the left in Fig.
2. A few strokes are sufficient to give a pressure of 4S0 lb.

or 500 lb. and the flues are then . inspected through the
opening in the front cylinder cap. An electric light bulb,

ing the pressure applied from the outside. Fig. 1 shows
the general appearance of the tester, which is mounted on
the concrete retaining wall of the flue rattler. The front end

Fig. 3— Back End of Flue Tester

fastened in a similar opening in the piston on the other

end of the flue, provides proper illumination for the inspec-

tion and any leak will be readily detected. This machine
gives an accurate test for flue defects due to unsound welds,

pit marks, etc., and it paid for itself in a short time. A
set of flues when put into a boiler without being tested

usually contains one or more that leak due to defective welds
and the cost of removing and replacing one leaky flue in a
boiler is greater than the cost of testing the whole set in

the machine described.

SUPERHEATER FLUE SWAGER

A very compact and well designed pneumatic swagcr for

superheater flues is illustrated in Figs. 4 and S. The frame

of this machine is built up of two 10-in. channels con-

nected by suitable angle irons and straps, the upper part

containing an 8-in. freight car brake cylinder. The cylin-

der is fitted with a piston whose stem, 2J/2-in. in diameter,

pas.ses downward through the lower head. Around the stem

there is a heavy compression spring acting on the lower face

of the piston and the lower end of the piston rod carries

a follower for the upper die. This acts as a ram for the

swaging process. The dies are forged solid from steel loco-

motive axles. As originally designed, it was necessary for

the operator to step on a foot treadle for every stroke of the

piston, and to eliminate this, the swager was equipped with

the automatic valve shown in Fig. 5. A lj<2-in. three-way
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cock carrying a two-arm tappet is cut into the feed pipe

and til is tappet is acted upon to operate the valve by an
arm pivoted on the frame and connected with the upper die.

As the latter rises and falls, the outer end of the arm is

rocked slightly in the opposite direction and operates the

three-way cock. The points of contact of the end of the

arm and the tappet consist of hardened steel spring plun-
gers to eliminate wear. The machine operates at ai)out MX)
strokes per minute and has given hardly any trouble since

its installation about three years ago.

R.'VDIAL ST.A.YBOLT CUTTER

The special bolt cutter illustrated in Fig. 6 was designed
for turning and cutting the taper thread under the button

head of a radial staybolt. This machine was originally a

lyi-in. double head bolt cutter of standard design and was
rebuilt by the writer for the purpose mentioned. As can bt

Fig. 4—Superheater Flue Swager

seen from the illustration, each spindle is provided with a

reversible gear and a clutch drive mounted on a steel plate

superstructure. The die heads are arranged to be opened

by hand liy the lever at the side of each head. The top

end of the staybolt is guided b>- an interchangeable sleeve

in the spindle. Four of these sleeves are provided to take

care of all sizes of staybolts from lys-in. to l-;'8-in. and
of any length. One end of the sleeve has a plain hole and
the other end a threaded hole of the respective size of the

bolt to be guided. The die heads used are known as the

Cook die head, manufactured by the Detrick & Harvey
Company, Baltimore, Md. This type of head is particu-

larly adapted for the work. The left hand head is equipped
with plain cutters which convert it practically into a hollow-

mill or box tool. The right hand head contains the thread-

ing dies. The automatic knock off on the die heads is not

used, because the recess under the button head of the bolt

is cup shaped and would not permit opening the ties before

the bolt is Inicked out a little distance. This is the reason

for the reversiljle drive.

In operating the machine the bolt is placed in the float-

ing holder shown in the left hand vise in Fig. 6. The top

end of the rough bolt .1, Fig. 7 is entered in the guide sleeve

in the spindle; the die head is closed and the bolt is fed

Fig. 5—Automatic Valve Used with Flue Swager

into the proper depth by hand, .\fter this operation, the

bolt looks like B, Fig. 7. Next the bolt is placed in the

right hand head in the same manner. The guide sleeve in

this spindle is threaded and can be adjusted so as to bring
the threads on Ijoth ends of the bolt in correct lead. The

Fig. 6— Radial Staybolt Cutter

clutch on the right hand die head is adjusted to slip be-

fore any damage can be done to the threading dies, in case

the operator should run the die up against the shoulder of

the bolt head. Before opening the die head the machine
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is reversed for about J4 in. so the dies clear the cupped
shoulder of the button head. x\fter this the bolt appears

as shown at C, Fig. 7.

Originally these bolts were turned and threaded entirel}-

on the engine lathe. Sometimes, on rush jobs, four or five

Fig. 7— Radial Staybolts Before and After IVIachining

lathes were working on radial staybolts, and with this

method of manufacture they cost about 15 cents each. With
this bolt cutter the cost per bolt has been reduced to about

two cents per bolt. Furthermore, the work on the bolts is

now done entirely in the boiler shop under the supervision

of the boiler shop foreman and a lot of unnecessary han-

dling has been eliminated. This machine is convenient to

operate and has given excellent service for over three years.

SOMETHING NEW IN REAMERS
A new method of making inserted-tooth, high-speed steel

reamers and milling cutters was described by T. O. Martin,

blacksmith foreman, Illinois Central, Jackson, Tenn., in a

recent issue of Reactions, and it is very timely on account

of the present prices of high-speed steel. The helical reamer

described in this article, and illustrated in Fig. 1, was made
of high-speed steel blades welded into a Thermit steel body,

and the cost was SIS. 25 as against S68.45, the lowest quota-

tion of a machine tool inaiiufui turt-r for a reamer of the

1—A Helical Rea ner Made of Thermit Steel and High
Speed Blades

same size and kind. This reamer has been in service at

the Jack.son shops for about a year, and so far has proved
an efficient tool.

In making a reamer by the Thermit steel process, first

make the blades from high-speed steel of helical shape to con-

form to the required length and pitch of the reamer. Then
bore out a cylinder with the same size and tajjer of reamer

which it is desired to reprcKluce. Set the blades up in this

c>-linder, spacing them uroperly, with the rutting edges firmly

against the cylinder wall and leaving sufficient clearance

behind the cutting edges of the blades. Then place a carbon
steel core in the center. The carbon steel core is machined
at one end to fit a Morse taper socket. Fill the space be-

tween the core and the cylinder with molten beeswax and
allow it to cool. Then remove the contents of the cylinder

intact; that is, the beeswax body, iron core and cutter blades.

This can be accomplished very easily by heating the outside
of the cylinder, thus expanding it and melting the outside

surface of the wax so that it can be slipped out without

Fig. 2—Reamer Blades Inserted in Wax and Ready for the Mould

trouble. The next step in the operation is to trim the wax
between the blades as shown in Fig. 2. This matrix is then

ready to be placed in a regular mould for Thermit welding,

as shown in Fig. 3.

In moulding, the reamer is placed upside down in the

Fig. 3—Set Up of Mould Before Pouring

box and the iiioukling material is rammed to witiiin about

]'/2 in. of the blades. At this point the heating gate is di-

rected against the carbon steel core, with the pouring gate

left aljout .> in. awav from the side of the core, as shown.
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The mould is then rammed up, the same as in the case of

a broken locomotive frame. When the mould is filled up to

the toj) of the reamer, a wooden riser is put in place, which

will permit of a free How of the moulten Thermit steel into

the mould.

Heat up the mould with a preheater to a good white heat

(thi.s also melts out the wax), and plug up the heating gate.

Then ignite the Thermit, and, after the reaction has taken

place, tap the crucible. It is usually safe to knock down
the mould in about one-half hour, and cut off the riser with

an oxy-acetylenc cutting torch.

Contrar}- to expectations, it has been found that the intense

heat of the Thermit reaction actually improves the quality of

the inserted blades, and no subsequent heat treatment is

necessary. This may not appear reasonable, but it is per-

haps explained by the fact that all air is excluded from the

mould.
The reamer shown in Fig. 1 was made in practically the

same time as would be required to weld a locomotive frame,

and, as stated before, has given good service for a consider-

able time. In addition to reducing the cost, the above method

of making high-speed steel tools possesses the added advan-

tage that it is possible to obtain them at any time when de-

sired.

GROUP INSURANCE
BY A. J. SCHNEIDER

The ever-growing serious problem of labor turnover is

caused largely by the high prices which munition concerns

are able to pay for all kinds of work. But whatever the cause

of the problem, its solution is equally necessary to railroads,

supply lirms and all old-established companies. Something

must be done to hold the older employees on the job.

Of the methods by which it is proposed to decrease the

labor turnover, one of the most promising is group insur-

ance, and this plan is being tried out by the Cincinnati

Planer Company. This plan was put into effect on October

4, 1917, and while it is too soon to prophesy its success or

failure, certain results are already noticeable. There is a

considerable increase in the applications to the employment

department. Group insurance affords a good talking point

for the employment manager, the superintendent, the fore-

man, etc.

The actual insurance, of course, is provided by insurance

companies, and the average cost is $4 per year per employee

(less than two cents per day), depending on age and length

of service. In view of the small cost, the plan is almost sure

to pay for itself.

In placing the plan before the employees, a letter type-

written on the regular company letterhead and made as short

and plain as possible was sent directly from the manager

to the home. It was hoped in this way to cause a wider

discussion and make the employee feel that the company had

a personal interest in him.

The letter pointed out that employees needed insurance for

the protection of their dependents and went on to say that

those who had been in the constant emplo\^ of the company
for three months were to be insured by the company for $500,

six months for $600, one year $700, and $100 additional in-

surance each year until a maximum amount of $1,500 had

been reached. The insurance was made retroactive, and em-

ployees were credited with the amount of insuranc to which

they were entitled by the above plan. The letter stated that

the action was entirely voluntary, and that it constituted no

contract to the employee and conferred no legal right on him.

In other words, it did not change the employee's right to

leave, nor the employer's right to dismiss him from the serv-

ice of the company.

All of these benefits were provided at the expense of the

Cincinnati Planer Company, no deductions from wages or

contributions of any kind being required from the employees,

and all rights or benefits ceased whenever the employee left

or was dismissed from the service. In addition to offering

life insurance protection, the contract provided an income in

case of permanent disability, whether resulting from disease

or accident.

One part of the proposition which received considerable

study was the question of whether the insurance should be

based on wages or length of service. It was decided that

the latter plan was the simpler and more efficient for sev-

eral reasons. In the first place, it was felt that grouj) insur-

ance would be adopted by many employers in the near future,

and if the plan was based on wages there would be nothing

to hold the employees. In other words, if two shops in the

same locality both had insurance based on income, an em-
ployee insured for $1,000 would have no incentive for remain-

ing with the old organization if he could get the same or

better wages in the new shop. Therefore, it w-as considered

best to base the insurance on length of service, which has

the additional advantage of being very simple and reduces the

mechanical work involved.

The work required in connection with the plan of group

insurance requires very little time, and consists of a record

card giving the name of the company, emplo.vee, birthday,

address, beneficiary, etc. After this card is filled out, no

work is required unless the employee leaves the service or

dies, except an occasional checking of invoices and making
an occasional report

SPECIAL TOOL FOR TURNING IP AIR
PUMP PISTON RINGS

The tool illustrated below is used in the West Burlington

(Iowa) shop of the Chicago, Burlington & Quincy for cut-

ting off and facing air pump piston packing rings. Two
sizes are in use, one for 9J^-in. and the other for 11 -in.

rings. The tools are attached to the upper head of a 36-in.

vertical turret lathe, the relative position of the work and

the tools being as shown in the illustration.

The thickness of tlie rings can be varied by changing the

adjustment of the facing tool. By raising or lowering the

sides of the holder the upper cutting edges of the inner

'®"
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MAKING COLD CHISELS
BY G. J. BRUNELLE

Assistant Blacksmith Foremao, Boston & Maine. North Billerica. Ma

There should be no more guesswork in the making of good

chisels than in the making of good taps, reamers, milling

cutters, etc. In the first place, a suitable steel must be pro-

cured, and manufacturers usually carry on hand a special

85 to 9S-point carbon steel for this purpose. It is rather

coarse grained in the annealed bar, yet capable of refining at

the critical point when forged and hardened at tlie proper

heat, and is ver)- tough. It is important to know that carbon,

while imparting hardness to steel, also increases its brittle-

ness, and a chisel made of steel with too high a percentage

of carbon is dangerous to use.

Should one of the alloy or high-speed steels be selected.

Fig. 1—A 5/16-in. Cape Chisel Driven Through ^4. in. Stock

it must be plainl}' marked, for the method of treatment is

entirely different from that of carbon steel, and the tool-

maker should be able to tell at a glance with just what kind

of steel he is working.

After securing a good steel, the next requisite is a good

toolmaker, and it is a mistake to give the work to a cheap

man. novice or apprentice. The excuse is generally made
that the job is good practice for beginners, as the chisel is

one of the cheapest tools. This is true enough if the chisels

are being made to give a man experience, but if they are

required for use they should be made by the most experienced

workman available, because a man can employ with profit as

much skill in making a good chisel as in making a good

lathe tool. Good chisels, like those illustrated in Figs. 1

and 2, do not break with fair usage nor require frequent

grinding, and are highly prized by good mechanics.

Uniform practice in working the steel is to be desired,

and for this purpose printed instructions should be issued.

Manufacturers generally are glad to furnish special instruc-

tions with each kind of steel, but these neatly printed book-

lets are too often allowed to lay in the office of the man re-

sponsible for the purchase, only to be consulted after a lot

of tools have proved defective.

In case no special instructions are given, it is good practice

to find, either by heat measuring instruments or by tests, at

just what temperature the steel refines in hardening and

retains is greatest toughness. This is commonly done by

drawing out a test piece to about Yz in. square, making a

number of deep cuts ^ in. apart, as shown in Fig. 3. Allow

the test piece to cool and reheat to a tapering heat ; that is,

with section 1 white hot and section 7 a low red. It should

then be quenched in oil or water, as the case may be, at a

rising heat. Do not heat the test piece higher than is wanted
and allow it to oxA to the desired temperature. If the heat

is unsatisfactory, allow the test piece to crwl and try again.

When it is heated to the (orrert tcm[)erature, ro<";l suddenly,

as described above, and drv. Then tjreak off the sections at

the cuts, beginning at section 1, noting at the same time how
much pressure is required to break off each section. The
first section will break off easily and show a coarse fracture.

The next will require more pressure and show a finer grain,

and so on, until a section is found that breaks off with diffi-

culty and has very fine grain. This is the model fracture for

the hardener to work to on that particular steel. The heat

may not be remembered, but the grain of fracture is there to

make comparisons by and let the hardener know if he is

heating too high or too low.

The general rule is that steel gives best results when hard-

ened at the lowest heat at which it will harden. Referring

back to the test piece, it will be found that back of the sec-

tion showing the finest grain is another that breaks oft' with

great difficulty and yet shows a coarse grain similar to the

annealed bar. This section will be found to be soft, show-
ing that the part was not heated to the point of recalescence;

that is, the temperature at which steel hardens. Now it

often happens that, while tr\'ing to keep as near to that low

heat as possible, which is absolutely necessary to get good

results, a hardener allows his furnace to get just below this

point. The result is a lot of soft tools, for which he will be

more severely criticised than if he had been careless and had
kept his furnace well above the required heat.

The best way to cut the stock for chisels is at the shears,

and neither the knives nor the steel will be injured if the bars

are first annealed by drawing the material through a furnace

or over a fire at about 200 to 250 deg. F. Should this an-

nealing be omitted, the ends are liable to be shattered while

being cut and develop flaws.

In forging, a furnace is more to be preferred than an

open fire, and the steel should not be held at a high heat too

long. On the other hand, the steel must not be worked too

cold, for the closer packed the grain of the steel the stronger

and tougher it will be. Enough material should be trimmed
from the end of the chisel to get rid of any fire or water

checks, like those shown in Fig. 4.

The shaping of a chisel is important and certain general

Fig. 2—A One-Inch Flat Chisel Driven Through li^.ln. Stock

rules apply to all kinds. Each should 1)l' forged so that

the flat surfaces of the blade are a continuation of the flat

surfaces of the stock, and if the chisel is to stand up under

hard usage, the cutting edge must be in the center line of

the body of the chisel. It is also a mistake to forge a chisel

too blunt, as a long tapered chisel liaving a certain amount

of spring will absorb many a shock that would Ijrcak a thick,

blunt cutting edge.

The flat chisel sliown in Fig. 4, when made of Js-in.

octagon stock, should Ijc tapered back ajjout 3J/2 to 4 in.,

making an angle of approximately 1 2 deg. and should flare

out slightly at the point, so that the cutting edge will be aljout
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one incli wide. Fig. 5 shows two extra good chisels of this

kind (for chipping only), which are made by drawing out

the blades about J4 'D- thick and 3J j in. long. To give them
the proper stiffness and durability they should be hardened
and tempered the whole length of the blade. This permits

the use of man)' sliort chisels that would otherwise be

scrapped.

In making the round nose and cape chisels, illustrated in

Fig. 6, two points are to be remembered. It is important

to give the cutting edge clearness and to temjDcr the blade at

least two inches back from the point.

These are three of the more common shapes, but the same
intelligent care required for success with these will produce
good results when applied to making larger tools of the same
type, such as handle chisels, chisel bars, etc. All chisels,

after being forged to shape, should be cooled and ground
before hardening, and a clearance angle of about 30 deg.

for flat and cape chisels has proved to be satisfactory-.

Heating chisels properly for hardening in an ordinary

Fig. 3—Test Piece

furnace is not as simple as commonl}- supposed. Care should

be taken to heat the heavier part of the chisel first, allowing

the thin edge to come to the required temperature last. This

prevents "soaking" the very part of the chisel that .should

be the strongest, and soaking at a low heat is nearly as bad

as overheating. The quenching should be done in brine

and at the lowest heat at which tlie steel will retain its full

hardness, which is generally about 1350 deg. F.

To find out whether the heat is too high or too low, test

the tool with a file or chip off a little piece from a chisel

occasionally and compare the fracture with that of the test

piece showing the best grain. Whether the cliisels are to be

tempered in oil or run down to color, quench far back from

the edge, at least--2j2 in., and stir up and down while cool-

ing to avoid mating a, sharp line of demarcation between

the hot and cold portions, thus forming a water crack like

that sho\\'n in Fig. 4. It is a ver\- common and grave fault

to quench a chisel only about >« or y'z in. from the edge,

because at that point the section is tliin enough to produce

a water crack readily, and these rarely appear on the sur-

face until the tool is in use.

By far the best mode of tempering is in the oil bath, and
for ordinar}- hand chisels the writer's experience has been

that the best results are obtained at temperatures of about

570 deg. F. This leaves the chisel hard enough for ordinary-

chipping and reduces the liability of a broken tool when
splitting a nut or wedging off a patch. Chisels used exclus-

ively for chipping and air hammer tools should be made con-

siderably harder.

The redressing of chisels requires more care than when
new chisels are being made. A piece of hardened steel is in

some respects like a piece of glass. \\'hen heated at a rate

that is faster than that at which the heat can be absorbed,

the hotter parts expand beyond the elastic limit and break
away from the cooler parts. Of course the elastic limit of

steel is much higher than that of glass, but the number of

chisels returned full of fire cracks is abundant proof that it

is frequently exceeded. Fig. 4 is a good illustration of a
cliisel having both fire and water cracks.

A chisel may be shaped right and hardened right and like

any other tool may be spoiled in the grinding, so it is im-
portant not to overheat the cutting edge while grinding. It

is also true that each time a tool is redressed it becomes more

J
Fig. 5—Chisels Drawn From Short and Scrap Pieces

difficult to make it stand up, because something has been
taken out of the steel which, can never be replaced.

For general purposes chisels should be ground to an angle
of about 30 deg., but this may not be the best angle for a
special case. If a machinist grinds his lathe tools blunt to

cut cast iron and thin to cut soft steel, why not apply the

same rule to cold chisels? Some men seem to think that if

a chisel is tempered right it can be neither bent nor broken,

but these are generally the kind that will tn,- to take off

a ^-in. chip of Thermite metal with a chisel Y^ in. thick

at the point. A common metliod of breaking the corners

of a chisel is to drive it under a rivet head, and this may be

Fig. 6—Cape And Round Nose Chisels Showing Clearance

prevented by starting the cut about 1/16 in. above the bot-

tom of the head. Connecting two cuts not in the same line,

or cutting to a cur\-ed line with a wide chisel is also bad
practice, and of course there are many other ways of abus-
ing chisels. Yet mechanics will continue to break good tools

time and again in the same way without ever looking for the

cause.

Xo one ever seems to take any account of these faults, be-

cause chisels are so cheap and easily obtainable, but if every-

thing were taken into consideration—the cost of the steel,

the time lost by the mechanic and helper and the time of

the toolmaker and helper—it would be found to be expensive

carelessness.

S.^ETV AND S.^MT.^TIOX ^^'ORK ShOWS RESULTS. Thc
Industrial Commission of \A'isconsin reported on December
22 that during the last half of 1917, industrial accidents in

\\'isconsin workshops and factories showed a reduction of

14 per cent from the corresponding period of 1916. This

is due to the special effort made by the commission to interest

foremen and superintendents in safety and sanitation work.



SUNDSTRAiND TOOL ROOM LATHE

The new 16-in. quick change lathe known as the Sund-
strand and illustrated below was recently developed by the

Rockford Tool Company, Rockford, 111., and extra hea\T
construction combined with maximum convenience of opera-

tion make it especially adaptable to railway tool room service.

The lathe is built to stand hea%y cuts and another feature is

the use of both speeds of the countershaft to drive the spindle

is graduated for convenience in drilling. The lead screw is

not splined and being used for thread cutting only, should
retain its accuracy a long time. Any number of threads

from \y2 to 80 p)er inch, including the llj^-in. standard
pipe thread, can be cut.

The apron is of double construction, all gears and studs

being supported at both ends. It is securely fastened to

the carriage and is designed to withstand heavy stresses. A
positive lock is provided in the apron to make it impossible

A Quick Change Lathe for Tool Room Work

in the same direction, which doubles the number of available

speeds and prolongs the life of the belt.

The bed of the late is heavy and strongly braced. The
headstock is ribbed and .securely clamjjed to the bed to pre-

vent chatter. There is a single back gear and a four step

cone pulley is regularly furnished. The bearings for the

spindle are phosphor bronze of generous proportions and
are provided with sight feed self-oilers. The end thrust on
the rear U-arings is taken by a large ball thrust bearing.

The tail -tfx k i- of the mt away tyjK- and the tail spindle

for the lead screw and the feed rod to be engaged at the same
time.

The reverse mechanism is mounted in large bearings in the

headstock and an independent feed rod is provided which

may be reversed by a lever shown on the right side of the

apron.

A well designed, quick cliangc gear Ijox is mounted on the

front of the befl and by tiie use of two handles it is possible

to quickly obtain any one of .i6 different speeds.

Considerable attention has been given to the design of a

173
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suitable tajxT attachment and all carriages are drilled to take

the attachment in case it is needed later on.

There is also a special relieving attachment for accu-

rately backing off or relieving the teeth of hobs, cutters, taps,

etc. It is driven from the back gear through a quadrant

firmly clamped on the lathe bed in the rear of the headstock.

The regular equipment furnished with this lathe includes

a special gear for cutting the llJ/2-in. thread, large and

small fate plates, a douljle friction countershaft, oil pans

and suitable wrenches. Following is a list of important di-

mensions of the lathe:

Swing over l)cd \(>Vi in.

Swing over carriage 9?^ in.

Distance between centers 32 in.

l.en.ith of bed 6 ft.

Widtli of bed 15 in.

Width of belt 2>iJ in.

Tool iiost takes % in. bv \'A in. tool.

Feeds from 6 to 320 per in.

Net wcisbt. approximately 2,800 lb.

PAINT SPRAYING SYSTEM

Many methods of applying paint in the form of a spray

bv means of compressed air have been suggested, and one

that is used successfully is the Aeron system developed by

the De Vilbiss Manufacturing Company, Toledo, Ohio.

This system is used extensively in the industrial tield and

has wide possibilities in the railroad field. It is now used

/ Universal
Sprayhead

Fluid Adjusting

Fig. 1—Paint Spraying Nozzle.

by some roads for painting equipment and buildings. It is

a great time and labor saver and as such should be seri-

ously considered by railway men. The Aeron system is so

designed that it may be operated without materially wasting

paint.

The nozzle is in the form of a pistol with the control trigger

always under the operator's finger and within four inches

of the spray head. This allow^s the paint to be applied

exactly where it is needed and reduces to a minimum any

loss in pamt. An adjustable nozzle is provided which gov-

erns the width of the spray. All kinds of varnishes, enam-

els, lacquers and oil paints may be used with the Aeron sys-

tem, which is easy to install and operate and does a uniformly

high grade of work. It may be used to good advantage in

the painting of car bodies, trucks, stencils, locomotives, car

interiors and exteriors, .\mong the advantages of paint

spraying as compared with the old hand brush method, may
be mentioned the following: Much greater speed, less paint

used, less wasted, rough and inaccessible surfaces covered

more uniformly and the possibility of cleaner and better

working conditions. A portable painting equipment has

been developed which consists of a suitable air compressor.

Fig. 2—A Difficult Painting Job Made Easy.

belt driven from a small gasolene engine and mounted on

a portable truck. A paint tank and regulating head, to-

gether w'ith an air receiver are also mounted on the truck.

Suitable hose and connections are jirovided for use with the

Fig. 3—Paint Sprayer Used for Stenciling.

nozzle. Where compressed air is available the air com-

pressor and gas engine W'ould be unnecessary.

The reallv vital part of the Aeron equipment is the nozzle,

which is shown in Fig. 1 with the connections and attach-

ments plainly indicateci. The flow of air and paint is under

the instantaneous control of the operator by means of the
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trigger and the universal spray head produces a flat spray
which may be adjusted horizontally or vertically, or for

wide or narrow surfaces. Wide surfaces may be covered
with rapidity and uniformity.

In operation, the paint tank regulating head inlet is con-

nected by y2-m. air hose to the compressor air system. One
or more nozzles are then connected by ^s-in. air hose and
j4-in. fluid hose to the regulating head outlet. The paint

is put into the tank through a filler plug hole. With the

regulator shown in Fig. 2 and the fluid adjusting nut on
the nozzle, the air pressure is controlled to meet var\ing
conditions of size of nozzle, viscosity of paint, height of

nozzle above tank, etc. Special extension nozzles are pro-

vided for use in unusually difficult places.

Painting car trucks is a slow, troublesome job by the old

paint brush method and Fig. 2 shows how the work may
be done by use of the Aeron system. Fig. 3 shows it used
in stenciling a car body. In fact, the system is ver\- flexible

and may be easily adapted to the varying conditions that

have to be met in railway practice.

A PORTABLE VISE AND BENCH
Strength and maximum convenience in handling are the

points especially emphasized in u new portable \'ise which is

manufactured bv the Henderson Electric Company, Ampere,
N. J.

The vise is made in two patterns, the larger of which is

shown in the illustration and weighs 225 lb. The table is

30 in. bv 36 in. bv 2 in. and the legs are made of 2-in.

A Convenient Portable Vise

pipe. To insure solidity, the table is fastened to the floor

by mean.s of a turnbuckle and lag screw which is clearly

shown in the illustration.

A portable vise of this kind should be of value in shops

and roundhouses where it could readily be placed near the

location of the work and thus result in the saving of many
steps.

A. & Z. BRAKE BEAM HANGER
A new brake beam hanger recently devised by L. E. Atwell,

roundhouse foreman, and C. A. Zweibel, supervisor of car
repairs, of the Atlantic Coast Line, is of especial interest.

Simplicity, ease in application, durability and cheapness are

among the advantages claimed for the A. & Z. hanger, as it

is known, and it is being used successfully on the tenders
of several Atlantic Coast Line locomotives. The hanger is

composed of two forged wrought iron pieces which are in-

terchangeable.

In order to apply the hanger, which may be done easily

from the outside, it is simply necessary to remove the brake
key and shoe, and lower the brake beam. The two sections

of the hanger are then suspended from the hanger bracket
and allowed to come together at the center which auto-

matically locks them in place. To complete the job, it is

only necessary to raise the brake beam, hook the bottom of

A. & Z. Brake Bean Hanger

the hanger into the slotted hole in the brake head and apply-

the brake shoe and key. The comers are reinforced and;

stift'ened by extra ribs and the lap joint in the bottom of:

the hanger increases its stiffness. Obviously, there are no-

nuts or cotters to work loose and the hanger should prove:

durable as well as cheap.

CARBOCOAL—A NEW FUEL
A new commercial process for converting bituminous coal

into a fuel which is smokeless and has the characteristics of

anthracite coal, has been invented and perfected by C. H.

Smith, who has been working on this new process for some

time in conjunction with Blair & Company, of New York.

The bituminous coal is taken in its raw state and subjected

to a distillation process at relatively low temperatures, which

distills off vapors and permanent gases, leaving what is

called Carbocoal to be made into briquettes. An important

feature is that valuable by-products are obtained from the

gases, the revenue from the sale of which largely compensates

for the cost of the process.

The residue from the distillation is pressed into hard and

durable briquettes. These briquettes are practically pure

carbon, having only one to four per cent volatile matter.

They provide an intense fire and are adaptable for use on

locomotives where high steaming rates are required. The
adaptability of this fuel for locomotive use has been deter-

mined by actual locomotive tests, at which high rates of com-

bustion were obtained with practically no smoke. It has

been found particularly suitable for use where limited grate

area is obtained and restricted boiler capacity requires an

efficient fuel. It is easily handled; the briquettes do not

readily disintegrate.

The accompanying table shows the products obtained from
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the raw Ijituminous coal by the distilhitiou process. The

coal tar products are recovered in their ])rimary sta.<<e, there

being availalile .some 20 gallons of tar oils for the market

as compared with four or five gallons from the same grades

of coal in the ordinary carbonization process. Many of the

Raw Bituminous Coal—2,000 lb.

Carbocoal Briquettes— 1,440 lb.

Gases and X'apors—560 lb.

N'apors—360 lb.

Tar Oils—Benzol, Toluol, Xripliili.is, Motor Spirit.

Creosote, Oils, Tar Acids, LubricatinK
and Fuel Oils, Anthracene, Pitch and
other tar oil products.

Aintnunical T.iquor—Ammonia (Concentrated), Sul-

phate of Ammonia, Cyanogen,
P^vridenc bases and otlior

nitrogen compounds.
IV-niianent Gases—200 lb.

These are used to provide heat for the distillation

process, or may be used for commercial purposes.

by-products which are obtained by this process are in great

demand for use in the manufacture of explosives.

Such a fuel will find a field on railroads, for domestic

use, in stationary and marine plants where smokeless opera-

tion is desired, and for kilns and gas producers. This process

is being handled by the International Coal Products Corpo-

ration, of which Mr. Smith, the inventor of the process, is

president. An experimental plant has been in operation at

Irvington, N. J., and plans are now under way for the

construction of new plants.

A HIGH LIFT INDUSTRIAL TRUCK
In the efiScient handling of freight and stock from plat-

form to storeroom, different forms of industrial lift trucks

are becoming more and more important factors and their use

has spread to railroad repair shops and freight houses.

One of these trucks, recent!}' developed Ijy the Lewis-

Model 10 W S B Jackllft Master Truck

Shepard Company, Boston, Mass., intended especiall\- for

railroad work, is shown in the illustration.

With a capacity of 3,500 lb. and large rear wheels to in-

sure easy rolling, it combines the added advantage of a

universal joint which permits the load to be raised with the

handle in any position. In this way it is possible to use

the truck in freight cars and other cramped quarters hither-

to inaccessible, and a total lift of 2J4 in. allows the wooden

platforms to be pulled over inclines and other irregularities

in the lloor.

The load is elevated b)' a combination of leverages re-

quiring from four to six short strokes of the handle and a

ratio of 40 to 1 gives a powerful purchase. In lowering,

a release check permits the load to descend slowly to the

floor and eliminates the possibility of spills.

At one freight depot where this truck is in use, all in-

coming freight is unloaded directly onto small platforms

made for the purpose. Platform and freight are then

moved by the aid of a truck to their destination without

rehandlin".

ALL METAL STEAM HEAT CONNECTION
FOR CARS

With a view to providing a connection for the steam lines

for passenger cars that would reduce the trouble and expen.se

incident to the use of rubber hose, the Barco Manufacturing
Company, Chicago, has developed a connection in which no
rubber is used. This device lias recently been placed upon
the market after it had been in use for four years.

The Barco car steam b'^^t connection is made up of two
Barco joints of a special .^pe and two sections of extra heavy
steel pipe. Any standard steam-heat coupler head can be

used on it. A locking clamp secures the upper flexible joint

to the train line end valve, making it impossible for the con-

nection to fall to the track. If desired lagging can be applied

to the connection, but in most of the installations this has

Passenger Car Equipped with Barco Steam Heat Connection

not been done. It is desirable to have a flexible bracket at

the end of the train line of a type similar to that shown in

the illustration.

Xo special tools are required to apply or remove these

connectors. They will couple to cars equipped with rubber

hose as well as to those having the Barco connection. The
joints are more flexible than rubber hose, which makes them
easier to couple. They will stand the full boiler pressure of

the locomotive without leaking or bursting. The steel pipe

gives a larger opening for the passage of the steam than

rubber hose and eliminates the trouble due to the rubber

lining becoming loose and stopping the pipe or catching in

the valves. The all-metal connections remain serviceable for

a long time and do away with frequent renewals.

Exportation or Scrap Iron or Steel.—The War Trade
Board calls attention to the fact that the exportation of scrap

iron or steel requires an export license, and that any shipper

who exports under any different classification (such as sec-

ond-hand rails, car wheels, etc.) any articles manufactured
of iron or steel which are exported for the purpose of being

scrapped at destination is guilty of false declaration and is

subject to such penalties therefor as the law provides.
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captain in the regular army in France, indicates to what an

extent "smokes" are ajjpreciated by the boys in France:

"The cigarcttts arrived and I am the most grateful person in the world.

Toda.v for the first lime in weeks 1 am having a real smoke. .'\s I have
told you before, I simply can't tell you how much smoking means to every
one of us. There is something about the climate or the work that makes
smoking absohitely indisjteiii'able. Whereas 1 formerly consumed about
five a day. I now smoke 25, sometimes more, and because good cigarettes

are not obtain.ible we smoke any d thing."

Although a large number of supply companies have re-

sponded generously to the appeal for subscriptions, there is

still a need for additional funds and contributions from other

companies are solicited.

One contriliution to the Railway Regiments' Tobacco Fund
was received during the past month from the Empire Steel

& Iron Company of t'atasauqua, Pa., for $20.

Backing Up the Boys at the Front

The following letter, which is self-e.xplanatory, has been

sent out to each of the more tlian seventy employees of the

Seaboard Air Line shops and offices at Portsmouth, Va., who
have joined the colors:

We, your fellow workers who are left behind, thinking

you would like to hear from others than "Homefolks" back

home, wishing to encourage you and at the same time to

impress the fact that we are back of you to a man, have

decided on what we think to be the most all around effective

nietliod. The Seaboard Air Line shop employees have gone

together, as one man, in a society called the "Portsmouth

Patriotic Society of Seaboard Shops." . . .

The objects of this society are: To keep in touch with

each of you who have enlisted in the nation's service, sending

you periodically each month while the war lasts a shop

letter telling you all the happenings of interest in Portsmouth,

and following this, a small token of remembrance, such as

tobacco, cigarettes, etc.; to keep in touch with your relatives

back home, so that if ever at any time they are in need of any

kind of help there will always be a willing helping hand to

respond.

Xow, this is our part—you will also have some duties to

perform in connection with this society: Keep us posted

as to your whereabouts as near as you possibly can.

as sometimes there may be some real good news to impart,

and you will get it much quicker if we know exactly where to

address you.

Your second duty is that, if there is ever anything we

can do for you here, not to hesitate to call on us. Maybe
there is something we can do in the way of keeping in touch

with your relatives, and if so, the society, as one stanch

friend, will consider it a privilege to help you.

Attached to this letter you will find a membership card,

and \ou will note that your name is entered thereon as

honorary member. Each one of us appreciates what you are

doing, and considers this a privilege.

We have placed an honor board under "Old Glory" near

entrance to the shops, and the name of each of you who
have responded so readily to the call of our countrs' is

printed on it. We add new ones now and then, and the board

is filling very quickly.

In closing we want to remind \ou to be on the lookout

for a package which will follow tlie letter you receive from
us each month. Hoping you will get encouragement and
pleasure from being an honorary member of the Portsmouth
Patriotic Society of Seaboard Shops, and wishing you lots

of luck, we remain. Your friends back home,

Portsmouth P.-\triotic Society.

MEETINGS AND CONVENTIONS
American Society for Testing Materials.—The twenty-first

annual meeting of the American Society for Testing Materials

will be held at the Hotel Traymore, Atlantic City, N. J., on

June 25 to 28, 1918. Atlantic City was selected as the place

for this meeting on the basis of the information received a

year ago in reply to a detailed inquiry addressed to the

membership which showed a decided preference for this city

over others suggested. The annual meetings of this society

have been held at Atlantic City for the past 16 years, with

the single exception of that in 1903.

Xew York Railroad Club.—-The next meeting, on March
15, 1918, will be the annual Electrical Night. ^The follow-

ing is the program for the occasion, the subject being "Recent
Electric Locomotives."

The New York, New Haven & Hartford new ISOton passenger locomo-
tive, which will be presented by E. R. Hill.
The Chicago, Milwaukee & St. Paul new gearless, bipolar passenger

locomotive under construction by the General Electric Company, which will
be described by A. H. Armstrong, illustrated by lantern slides from photo-
graphs of the general drawings.
The Chicago, Milwaukee & St. Paul new quill geared locomotive under

construction by the Westinghouse Electric & Manufacturing Companv,
which will be described by F. H. Shepard of the Westinghouse Company
and illustrated by lantern slides.

The New York Central latest electric passenger locomotive which will
be briefly described by Mr. Katte and illustrated with lantern slides.

The fotlowing list gives names of secretaries, dates of next or regular
meetings and places of meeting of mechanical associations:

Air Brake -Association.—F. M. Nellis. Room 3014, 165 Broadwav, New
York City. Convention May 7 to 10, 1918, Cleveland Ohio.

American Railroad Master Tinners'. Coppersmiths' and Pipefitters'
Association.—O. E. Schlink, 485 W. Fifth St., Peru, Ind.

America.v Railway Master Mechanics' Association.—J. W. Taylor, Kar-
pen Bldg.. Chicago.

American Railway Tool Foremen's Association.—R. D. Fletcher, Belt
Railway, Chicago.

.American Society for Testing Materials.—Prof. E. Marburg, University
of Pennsylvania, Philadelphia, Pa. Annual meeting June 25-28, 1918,
Hotel Traymore, Atlantic City, N. J.

American Society of Mechanical Engineers.—Calvin W^. Rice, 29 W.
Thirty-ninth St., New York.

.Association of Railway Electrical Engineers.—Joseph A. .Andreucetti,
C. & N. W., Room 411, C. & N. W. Station, Chicago.

Car Foremen's Association of Chicago.—.*\aron Kline, 841 Lawlor Ave.,
Chicago. Second Monday in month, except June, July and August,
Hotel Morrison, Chicago.

Chief Interchange Car Inspectors' and Car Foremen's .Association.—
W. R. McMunn, New York Central, Albany, N. Y.

International Railroad Master Bu\cksmiths' Association.—A. L. Wood-
worth, C. H. & D., Lima, Ohio.

International Railway Fuel Association.—J. G. Crawford, 547 W. Jack-
son Blvd., Chicago.

International Railway General Foremen's Association.—William HalU
1126 W. Broadway, Winona, Minn.

Master Boilermakers' Association.—Harry D. Vought, 95 Liberty St.,

New York.
Master Car Bi-ilders' .Association.—J. W. Taylor, Karpen Bldg., Chicago.
Master Car and Locomotive Painters' .Association of U. S. and Canada.

—A. P. Dane, B. & M., Reading, Mass.
Niagara Frontier Car Men's Association.—George A. i. Hochgrebe, 623

Brisbane Bldg., Buffalo. N. Y. Meetings, third Wednesday in

month, Statler Hotel, Buffalo, N. Y.
Railway Storekeepers' .Association.—J. P. Murphy, Box C, Collinwood,

Ohio.
Traveling Engineers' .Association.—W. O. Thompson, N. Y. C. R. R.,

Cleveland, Ohio. Next meeting, September 10, 1918, Chicago.

RAILROAD CLUB MEETINGS

Canadian
Central

Cincinnati
New England....

New York
Pittsburgh
St. Louis
Western

Next
Meeting
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R. R. Skxku ELL, formerly a locomotive engineman, has

been appointed traveling engineer of the Dubuque division of

the Chicago, Milwaukee &; St. Paul.

E. M. SAVEETxr.Ax, master mechanic of the Southern Rail-

way, with office at Spencer, N. C, has been transferred to

the Coster shop, Knoxville, Tenn., as master mechanic, suc-

ceeding N. N. Boyden, resigned to go into other business.

J. C. Woods has been appointed acting master mechanic
of the Quincy, Omaha & Kansas City and the Iowa & St.

Louis, with oftice at Milan, :Mo., succeeding C. H. Montague,
master mechanic, who has resigned.

CAR DEPARTMENT

E. B. CoLTOX. assistant car foreman of the Chicago &
Eastern Illinois at Danville. 111., has been appointed car

foreman, succeeding C. E. Bumpus, promoted.

John L. Conerly, whose appointment as master car

builder of the ]Missouri, Kansas & Texas, with headquarters
at Denison, Texas, was announced in the January issue, was
born in Pike county, ^Miss., on November 22, 1869. He
entered the service of the Illinois Central in December, 1890,
as car repairer at McComb. Miss., and was later promoted to

inspector. On December 31, 1900, he was promoted to car
foreman and transferred to Jackson, ^Miss., where he remained
until June, 1903, when he was transferred to New Orleans.
La. He remained at Xew Orleans until June, 1910. when he
was promoted to general car foreman and transferred to

Memphis, Tenn. He left the Illinois Central in February.
1914, to take a similar position w-ith the Missouri, Kansas &
Texas, at Denison, Texas, and in September, 1914. he was
promoted to general car inspector. He was w-ith the Ft.

\\'orth & Denver City and the Midland ^^alley from Sep-
tember, 1915, to February 15, 1917. He returned to the
Missouri, Kansas & Texas as general car inspector on Feb-
ruar)' IS, 1917, and from this position was promoted to

master car builder, effective January 1, 1918, succeeding
H. J. Tierney, resigned.

E. H. Mattingly, formerly car foreman of the Baltimore
& Ohio at South Chicago, 111., has been appointed joint

general car foreman of the Chicago district of the Baltimore
& Ohio and the Baltimore & Ohio Chicago Terminal Rail-
road.

F. C. RuDLOFF has been appointed foreman of the car
department of the Missouri. Kansas & Texas at Denison.
Texas, succeeding W. H. Macon, transferred.

A. G. S.4U>.T)ERS has been appointed master car repairer of
the Tucson division of the Southern Pacific, with head-
quarters at Tucson. Ariz., succeeding E. M. Dickerman.
resigned.

O. E. Shaw, general car foreman of the Chicago & Eastern
Illinois at Danville, 111., has resigned to take a position as
master car builder of the Wilson Car Lines at Chicago.

J. M. Wood has been appointed foreman of freight car
repairs of the Georgia Southern & Florida at Macon, Ga.,
succeeding C. F. Roberts, resigned.

SHOP AND ENGINEHOUSE
H. \\. BuRKHEiMER, formerly assistant foreman of the

roundhouse of the Southern Railway at Knoxville, Term.,
has been appointed night foreman of the roundhouse.

C. F. Karxs, a boilermaker in the Coster shops of the
Southern Railway, at Knoxville. Tenn., has been appointed
assistant boilermaker foreman.

J. A. Mltrrlan has been made assistant foreman of the
roundhouse of the Southern Railway at Knoxville, Tenn.

V. N. Potts has been appointed gener: ' .fcreman of the

locomotive department of the Chicago, Rock Island &
Pacific, with headquarters at Liberal, Kan.

J. P. Spears, formerly night roundhouse foreman of the

Southern Railway at Knoxville, Tenn., has been appointed
general roundhouse foreman.

PURCHASING AND STOREKEEPING
W. E. Allen has been appointed purchasing agent of the

Gulf, Florida & Alabama, with office at Pensacola, Fla.

J. A. Brackett, division storekeeper of the Atchison,

I'opeka & Santa Fe at Calwa, Cal., has been transferred to

Hakersfield, Cal., succeeding W. H. Bunch, who has entered

the National Army.

J. L. DiESSL, division storekeeper of the Atchison, Topeka
& Santa Fe, at Riverbank, Cal., has been transferred to

Calwa, Cal., succeeding J. A. Brackett, transferred.

Jaues E. G.'VRNETT, division storekeeper of the Southern

Railway at Memphis, Tenn., has been appointed division

storekeeper, with office at Sheffield, Ala., succeeding H. H.
Delony, resigned to accept sendee elsewhere.

J. W. RiDDiNGS has been appointed storekeeper of the

.\tchison, Topeka & Santa Fe at Richmond, Cal., succeeding

H. I. Heath, who has entered the National Army.

M. \'elasco has been appointed local purchasing agent of

the Constitutionalist Railways of Mexico, with office at New
York, succeeding F. E. Carrero, resigned.

COMMISSION APPOINTMENT
Hiram W. Bklnap has been appointed manager of the

Safety Section of the Division of Transportation of the

L'nited States Railroad Admmistration. Mr. Belnap has

been with the Inter-

state Commerce Com-
mission for IS years,

for the past seven years

as chief of the Bureau
of Safety, and for the

preceding eight years

as inspector of safet\'

appliances. Previous to

that he had had 14

years" experience in va-

rious capacities in train

operation. It is an-

nounced that, as man-
ager of the Safety Sec-

tion, "he will deal di-

rectly with each rail-

road, supers'ising such

organizations for safe-

ty as are already avail-

able, bringing about
such uniformity in jiractice as is deemed necessary, and sug-
gesting such additional organizations and such modifications
of practice as are desired. . . . The director general feels

strongly that there should be no abatement whatever in the
safety work on the railroads, but that there should be
centralized supervision, not only to insure proper practices,

but also in order that each railroad may promptly secure
the advantage of experience which other roads have had in
the development of safety work." Mr. Belnap will continue
to exercise his usual functions under the Interstate Com-
merce Commission.

H. W. Belnap

OBITUARY
WiLLUM Percy, for several years chief joint inspector at

Los Angeles, Cal.. died at Long Beach, Cal., on January-
8, 1918.
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A. E. Crone has been elected vice-president and general

manager of the Buffalo Brake Beam Company, New York.

The Schroeder Headlight Company, Inc.. Evansvllle, Ind.,

has changed its name to the Schroeder Headlight S: Gen-

erator Company.

L. A. Larsen, assistant to the president of the Lima Loco-

motive Works, Inc.. has since February 13 also been secre-

tar)-treasurer, succeeding Mr. Cloos, resigned.

The Asbestos Protected Metal Company, Pittsburgh. Pa.,

announces the removal of its Boston office to tlie State Mutual
building. The office will be in charge of W. H. Cummings.

C. H. Wilson, southwestern railroad representative for

Fairbanks, Morse & Co., has been appointed first lieutenant

in the Engineers' Reserve Corps and has been assigned to

active duty.

J. A. McNulty, roundhouse foreman of the Chicago &
North Western, at Chicago, has entered the railway sales

department of the Anchor Packing Company, with head-

quarters at Chicago.

The Barco ^Manufacturing Company, successors to the

Barco Brass & Joint Company, Chicago, has recently

appointed the Holden Company, Ltd., of Montreal, as its

exclusive Canadian agents.

The Westinghouse Electric &; ^Manufacturing Company an-

nounces the removal of its office from Phoenix, Ariz., to

Tucson. Ariz. Its representatives, J. H. Knost and W. G.

W^illson, will have headquarters in the Immigration building

at the latter point.

.
\\'. S. King, formerly general superintendent of the Illinois

Central, has entered the supply field, with offices in the

McCormick building, vi2 South Michigan avenue, Chicago.

He will represent the Damascus Brake Beam Company and
the Frost Railway Supply Company, and will also handle

general railway supplies.

P. K. Aldrich, formerly with Edwin S. Woods & Co., Chi-

cago, has formed the Superior Side Bearing Company, with

offices at 922 Webster building, Chicago. Mr. Aldrich is

president and general manager of the new company, which
will manufacture side bearings with an intermediate support,

and other railroad specialties.

J. B. Henry, general superintendent of the Union Steel

Casting Company, Pittsburgh, has been elected vice-president,

to succeed J. P. Allen, recently elected president of the com-
pany. Mr. Henry will continue to discharge the duties of

general superintendent, as heretofore. W. (". Eichcnlaub,

secretary, has also been appointed manager of sales.

The L. S. Brach .Supply Company, Newark, N. J., an-

nounces the following appointments: as superintendent.

Henry Keohler, formerly of the Crucible Steel Company; as

production engineers, Louis Kist, formerly with the Crocker-

Wheeler Company, Ampere, N. J., and Herman Ro.se, former-

ly a foreman with the L. S. Brach Supply Company.

E. A. Simmons, president of the Simmons-Boardman
Publishing Company, publishers of the Railway Age, Rail-

way Mechanical Erif^ineer, and other railway periodicals,

and also president of the American Saw Mill Machinery
Company, the .American I'ool Company and the- .\mcrican

Saw Works, all of Hackettstown, N. J., has been commis-
sioned a major in the Quartermaster Corps, National Army,
reporting to the cantonment division at Washington.

The \^'alter A. Zelnicker Supply Company, St. Louis, has
established permanent offices at Minneapolis, Minn., 627
ri}Tnouth building, to serve the north central and Canadian
trade. Richard K. Papin, formerly St. Louis and south-

western representative of the Davenport Locomotive Works
and for ten years manager of the Zelnicker Company's equip-
ment department, is in charge.

\A'. X. Thornburgh, vice-president and general manager of

the Harrison Railway Specialties Company, Sandusky, O..

will devote his entire time to his duties as president and
treasurer of the William N. Thornburgh Company, manu-
facturers of the "National" steel and wood dust guard, and
purchasers and sellers of used rails, cars and locomotives.

He will have headquarters in Chicago, as heretofore.

B. S. Smith has been appointed circulation manager of

the Simmons-Boardman Publishing Company, succeeding
W. D. Horton, who has resigned to enter the sales depart-
ment of the Patton Paint Company, Milwaukee. Wis. Mr.
Smith has been employed as a subscription solicitor for the

Railway Age, the Railway Mechanical Engineer and other

Simmons-Boardman publications since October 1914. He
enters upon his new duties, effective March 1.

H. S. Cooper, vice-president of the Independent Pneu-
matic Tool Company, manufacturers of pneumatic tools and
electric drills, who for many years was the manager of the

company's eastern branch in New York City, on February
1 assumed the duties of general sales manager as well as

those of vice-president. His headquarters are at the general

offices of the company, Thor building, Chicago. R. T. Scott,

the former Pittsburgh branch office manager, has been pro-

moted to the office of eastern manager, with headquarters at

170 Broadway, New York. H. F. Finney, who formerly

traveled the Chicago and St. Louis territories, has been placed

in charge of the company's branch office at Pittsburgh, Pa.

T. McCullum, formerl}- roundhouse foreman for the Du-
luth, Missabe & Northern, has been appointed railway repre-

sentative for the Garratt-Callahan Company, Chicago, in

charge of the northwest territory, with headquarters in Min-
neapolis, Minn. AVilliam Rollinson, foreman in tlie me-
chanical department of the Minneapolis, St. Paul & Sault

Ste. Marie, has been appointed railroad representative in the

states of Ohio, Indiana and Illinois, with headquarters at

Indianapolis, Ind. George DuR. Fairleigh, formerly in the

sales department of the U. S. Cast Iron Pipe Compan\-, has

been appointed railroad representative in the southwestern

territory, with headquarters at Dallas, Tex. G. E. Wilson,

formerl}' master mechanic for the Nevada Consolidated

Copper Company, operating the Nevada Northern, has been

appointed railway representative for the Pacific Coast terri-

tory, and will have his headcjuarters at San Francisco, Cal.

Goldschmidt Metal and Chemical Interests Combine

Tlie business of both the Goldschmidt Detinning Company
and the Goldschmidt Thermit Company will hereafter be

conducted by the Metal & Thermit Corporation, with general

offices at 120 Broadway, New York. These two concerns

have been practically combined for the last two years and

have occujjicd joint offices at the above address. The com-

Ijination, which is controlled exclusively by Americans, has

now been put in more permanent form, as it is felt that

this will tend toward greater efficiency and co-ordination of

effort.

The detinning department of the Metal & Thermit Corpo-

ration will carry on one of the largest industries of its kind

in tiie world, i. e., the recovering of tin from tin scrap. Ap-
[)roximately 100,000 tons of tin scrap is treated yearly by

this department and the recovery approximates tlie equivalent

of 2,000 gross tons of metallic tin. The output of this branch
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of the torijoration consists of pig tin of a quality ciiualling

Straits tin, tetrachloride of tin and detinned billets, the latter

being the iron scrap after the tin is removed, which is com-

pressed into billets and is used by iron and steel. plants for

remelting.

The Thermit welding process is used by practically all the

railroads in the United States and Canada for welding broken

locomotive frames and other heavy sections. It is also used

very extensively by steel mills for welding broken equipment.

Over 1,000,000 lb. of Thermit is u.sed annually by these two

industries alone. The Metal & Thermit Corporation operates

four different plants, located respectively in Jersey City,

Chrome, N. J.; Wyandotte, Mich., and East Chicago, Ind.

The Chrome and East Chicago plants are devoted to the de-

tinning industr)-; the Wyandotte plant to the production of

liquid chlorine' and the' Jersey City plant to the Thermit

products, including welding materials, carbon-free metals

and alloys and pure Tungsten powder. The corporation

operates branch oftices and welding shops in Pittsburgh, Chi-

cago, San Erancisco and Toronto.

Chicago Railway Equipment Company Celebrates Its

Twenty-fifth Anniversary

The Chicago Railway Equipment Compan)- celebrated its

"Silver" anniversary on the evening of February 5 at the

Union League Club, Chicago. It was the twenty-fifth con-

secutive annual dinner held around the same table and in

the same room. The participants included members of the

organization, directors, shareholders and guests.

President E. B. Leigh, reviewing the progress of the com-

pany, said that in the quarter century the floor space devoted

to the business of the company had increased from 30,000

sq. ft. to over 800,000 sq. ft., the total land owned to about

60 acres and the number of plants from one to five, located

at Chicago, Detroit, Grand Rapids, Mich., Monon, Ind., and

Franklin, Pa. Founded originally upon its brake beam busi-

ness, the company had so far diversified its products that

now about 70 per cent is sold to customers other than the

railroads.

Mr. Leigh also told how the company had started with the

original "Hein" (National Hollow) brake beam, and how at

the expiration of the foundation patents fifteen years later it

had in turn brought on the market the "Creco" brake beam.

How effectively this worked out, he added, was "evidenced

bv the fact that so far as known not a single National Hollow

brake beam has ever been manufactured or sold by any

other than your own company."

The matter of standardization was commented on by Frank

W. Noxon, secretary of the Railway Business Association,

one of the guests.

In his remarks ISIr. Noxon said:

"We have before us, when peace shall come, the project

of reconstituting our whole raihvay system, in some way )-et

to be thought out, and to be debated out. We have a very

animated, a very active, thorough-going propaganda, which

has for its purpose to place all of the transportation agencies

in the hands of the government. Of course, one of the first

things that would result from that w^ould be that the pro-

vision of appliances, the provision of rolling stock, and of

tracks, of signals, and all those things would be centralized

in the hands of some governmental agency.

'T have been wondering how, under such a system, it would

be possible for a series of events to occur, such as we heard

recorded to-night in these reports; how the event, which I

noticed particularly, when at one stage a patent was about to

run out, and when the inventive geniuses of the institution

were set to work to provide an improvement over the old

device—how such an event could come about.

. "Naturallv, if the government were to have in its hands

the matter of developing the e(iuii>ment, the men who now
and in years past have devoted themselves to improvements

in competition one with another, first asking the consideration

of one railroad, and then finding that railroad indifferent,

going to another, and so on until some hospitable mind was

found—instead of that the purveyor or developer or inventor

goes to some central board not composed of men who have

direct personal interest at stake in proving their hospitality

toward the new, but men perhaps overburdened with detail,

tempted to standardize and overstandardize—and a deaf

ear is turned, perhaps. Suppose it is—there is no recourse,

there is no appeal. The improvement projected in the mind
of the inventive genius is stopped, then and there.

"I question if men of the calibre of the men who have

made this company what it is would be attracted to go in or

stay in a business where the opportunity- was in the hands, as

it would be, of a government board.

"I just want to ask you to think of the great advantages, if

we can have it, of maintaining some degree of decentraliza-

tion, in the future, in the development of railway equipment.

'T think we all feel quite open-minded toward substantial

changes from what has been in the past. We expect that what

we have learned in the war will teach us things that we must

apply and embody in a new system; and the question is

whether or not we may have, when it is all over, sufficient

decentralization so that the plans and schemes for the im-

provement of railroads may proceed from below, from the

railroad managers themselves, and not from some bureau,

static and stagnant, so that business men and inventors, men
of imagination, will be attracted into that business, and the

American people and the whole world have the benefit of

rapid rather than slow progress."

Franklin Railway Supply Company of Canada, Ltd.

I he Franklin Railway Supply Company of Canada,
Limited, has taken over the business formerly handled by
the Montreal branch of the Franklin Railway Supply Com-
pany, Inc. The new company will have exclusive rights in

Canada to all the products of its parent company and will

conlinue the same policies and business methods that have
governed the Franklin Railway Supply Company, Inc., since

its formation. The officers of the new company are: J. S.

Coffin, chairman of the board; Joel S. Coffin, Jr., president,

and Leland Brooks, vice-president. The company's head-

cjuarters will be at Montreal.

Joel S. Coffin, Jr., who has been elected president of the

new company, brings to this new organization a wide experi-

ence in both the railroad supply business and locomotive

building. He was born at Waukesha, Wis., and received his

education at the public schools in Franklin, Pa., and Stevens

Institute. After leaving Stevens he entered the service of the

Venango Manufacturing Company at Franklin, Pa., and
later served the American Locomotive Company in the erect-

ing shop and as locomotive inspector. In 1912 he entered

the employ of the Franklin Railway Supply Company as a

service representative. He later went into the sales depart-

ment and in 1915 was appointed Canadian sales manager
which position he held up to the time of his recent election

to the presidency of the Canadian corporation.

Leland Brooks, who has been elected vice-president of the

Franklin Railway Supply Company of Canada, Ltd., was
born at New York City and received his education in the

public schools of that city and Stevens Institute. Upon leav-

ing Stevens he entered the employ of the New York Central,

serving seven years in the engineering department. Leaving

the New York Central he took a position with the Franklin

Railway Supply Company, Inc. For the past year he has

been connected with its Canadian branch as assistant man-
ager, which position he held up to the time of his recent

election.
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Selling

Bonds to

Ready Buyers

By the time this will have appeared in

print the Third Liberty Loan Cam-

paign will be well under way, follow-

ing its auspicious launching Saturday,

April 6, on the anniversary of the entrance of the United

States into the great world war. In this campaign the rail-

waraien who subscribed for 20 million in bonds in the iirst

campaign and 36 million in the second are expected quickly

to e.xceed their former total. Three committees of railroad

presidents have been formed—one for each regional district

—and ever}' railroad man from the head office down is ex-

pected to do his share. The mechanical department officers,

particularly, have a clearly defined work to do in the cam-

paign, and in many ways they have a compensating advan-

tage that officers in some of the other departments do not

have, for their men are together and can be easily reached.

What is this work that every mechanical department officer

should take advantage of this opportunity to do? (1) To
sub.scribe himself until it hurts; (2) to hold shop meetings

to advertise to the men the necessity of subscribing; (3) to

solicit the men personally in so far as possible to get their

names on the subscription blank dotted line and (4) to lose

no chance to push home the seriousness of the war to the re-

maining few who do not understand what America stands for

in this conflict. It is somewhat difficult to believe that there

are any Americans left who do not realize what our being

in the war means and it is equally hard to believe that there

are still .Americans who do not understand the sterling

worth of Liberty Bonds or realize the unsurpassed oppor-

tunity they offer to save money for oneself and lielp the gov-

ernment. In short, in most cases, it is only a case of clinch-

ing the selling argument. Let us see now what success the

mechanical department will have in helping railroad men

beat easily their totals in the other two campaigns!

Equipping Foreign

Cars With Safety

Appliances

The date set for the completion of

the work of equipping cars with safety

appliances, as required by law, has re-

cently been extended to September 1,

1919. Energetic measures will be needed to finish the work
within the time allowed. Reports recently submitted by the

railroads show that on October 1, 1917, out of 2,572,363

cars owned by the roads, there remained to be equipped

181,611 cars, or more than 7 per cent of the total number
owned. On some roads more than 60 per cent of the cars

are still without the required safety appliances; on other

roads less than 1 per cent require this work to be done.

The experience of the roads has shown that as the per-

centage of cars equipped increased it became difficult to

find cars without safety appliances that could be brought

to the repair track, and consequently toward the end the

work progressed (|uite slowly. The roads have almost with-

out exception equipped only their own cars. The removal

of the restrictions regarding the movement of cars has re-

sulted in a much .smaller proportion of equipment remaining

on the home lines than was formerly the case, and has also

increased the length of time the equipment stays off the

home road. It is evident that the work cannot be completed

within the time allowed unless it is done on foreign lines as

well as on tiie home road.

The roads should make arrangements at all repair points

to take care of any cars requiring safety appliances that

come on the repair track, whether home or foreign. As
practically all the cars built before the safety appliance

law went into effect were wooden cars, the work can usuallv

183
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lie done even where tlie facilities lor >teel car work are poor.

In applyint; the grab irons and sill steps, any arrangement

that meets the requirements of the Interstate Commerce
Commission may be applied.

Competent and Statements have been made to the effect

that it is e.xceedingly difficult to retain
equa e op

^^^ obtain men in the capacity of fore-
Supervision

,^,^.„ With the increase in the labor

turnover and the dicrcast' in the efficiency of labor, a suffi-

cient number of competent foremen is more than ordinarily

necessary at this time. In most such cases much sympathy

cannot be given to the complaining roads. The salaries of

the supervising officers and foremen have in a large number
of cases not kept pace with the increases in wages to the

workmen. When a man in the capacity of a foreman gets

less than some of the men under him. it is but natural that

he should complain and accept positions paying more or even

prefer to return to the ranks. It is a serious problem and

should be given careful consideration by every mechanical

department organization. The railroads need now as never

before competent and active foremen if shop production is

to be maintained and l)rought up to a point which will

bring the locomotives back into proper condition. It is ex-

pected that such conditions will be improved with the re-

port of the Railroad \\'age Commission and those foremen

who are dissatisfied with their existing conditions should

wait for this report before making any changes.

Should a "Run, Repair
Since the railroads have been under

An Economy Clause ^n ^e concluding part of the article

on Intensive I^cxromotive Development,n Locomotive
i i n i r i i.i cwhich will l)e found on another page oi

Specifications
jj^jg iggug, the author says: "It is an

astonishing situation that the railway industry has not long

ago established the practice of calling for certain guaran-

teed economical performances of new^ locomotives or even

locomotive devices and of running a series of performances

or acceptance tests to see whether or not these guarantees

are being met.'' While we cannot altogether agree with the

author that the failure to demand guaranteed economy of

performance is to be wondered at, we do heartily agree that

such a practice is highly desirable and that this is a good

time to begin to prepare for its ultimate establishment.

That the economy of motive power performance has not

been given the attention in the railroad field which it

has received in other industries is probably owing to the

fact that motive power development has been in the direc-

tion of constantly increasing capacity, because train loading

has a more direct and more tangible bearing on ton-mile

costs than the horsepower-hour econom)- of the locomotive.

Then there are other conditions, such as the extent of the

standby losses, which have an important bearing on the

cost of coal on a ton-mile basis and that are beyond the

control of the locomotive designer. With the rising cost of

coal and, what is of greater importance, the growing eco-

nomic value of coal, the need of highly economical per-

formance is becoming so great that it must receive much
more attention than has been given to it in the past. At

present it is doubtful if there is a builder in the country,

perhaps not even a designer, who could intelligently meet a

coal economy guarantee if one w-ere inserted in the specifica-

tions. There is available too little exact knowledge of the

effect on economy of variations in locomotive proportions.

It is becoming evident that limits of size and weight are

rapidly being reached which preclude further extensive ca-

pacity increases in that direction. Further development

must, therefore, be along the lines of increased economy of

operation, both for its own sake and for the sake of increases

in capacity. So surer foundation for the structure of such

improvements can be provided than that suggested by the

author of the article referred to above.

nouia a Kun, Kepair ^, ^ .11,
... , .. D , Oovernment control it has been sug-

or I ransler Kule ^ , , n 1 ^ , 1 . -

U Ad t d'
gested repeatedly that the adoption ot

a rule requiring the receiving line to

run, repair or transfer, at its own expense, cars offered to it

by connecting lines, would expedite the movement of cars

and have a favorable effect on ojjerating conditions. The
principal advantage which those who advocate the adoption
of this rule claim for it, is a marked reduction in the

number of cars transferred at interchange points.

Years ago, before the interchange of cars had been de-

veloped to the point it has now reached, the ''run, repair or

transfer" rule was in effect. It ijecame apparent that this

rule worked a hardship on the lines with heavy motive power
and favored those with light equipment. In order to over-

come this, the delivering line has been made responsible for

the cost of transfer when necessary on account of defective

equipment or improper loading, according to A. R. A. car

service rule 15. The defects which must ije repaired while

the car is under load are specified in M. C. B. Rule 2, so

the receiving line cannot transfer the load unless it is neces-

sar)'. If cars are being transferred unnecessarily, the remedy
lies not in changed rules, but in closer supervision.

There are numerous disadvantages that would result from
the adoption of the run, repair or transfer rule at this time.

The most important is that it would tend to make the orig-

inating line indifferent as to the condition of the equipment
loaded. A large amount of freight originates on branch lines,

where the trains are short and the motive power is light. A
car with part of the draft bolts broken or missing may not

cause trouble on such a road. To try to operate such a

car in a long train would probably cause a break-in-two.

If the delivering line is not held responsible for the cost of

transferring the lading, it will merely maintain the cars in

such condition that they will be fit to pass over its ow^n lines,

and the receiving roads, if their operating conditions require

better equipment, will have to transfer far more cars than

they do under the present arrangement. The effect that

this would have on the already overburdened trunk lines

can readily be seen. The roads are having trouble now
because the shippers load equipment that is not fit to operate.

United States

Standard

Cars

The Railroad Administration has

during the past month issued specifica-

tions and drawings showing the de-

signs of the standard cars on which a

committee has been working during the past two months.

Designs have been made for the bodies of a 40- and SO-ton

steel frame, single sheathed box car; a 40-ton steel under-

frame, double sheathed box car; a 50-ton high side steel

gondola, a SO-ton high side composite gondola; a 70-ton

low side steel gondola; a 5 5 -ton hopper car and a 70-ton

hopper car. Three designs of trucks having capacities of

40 tons, SO tons and 70 tons have been provided to use on

the standard car bodies. These cars have been designed

to have adequate strength and sufficient interchangeabilit)',

so that repairs may be easily made and the amount of

material to be carried in stock at both the builders' plants

and on the railroads may be kept to a minimum. A study

of the drawings, which are shown elsewhere in this issue, will

show the extent to which the material of which these cars

are made is interchangeable. Of special interest is the

extent to which pressed steel parts have been used in an

endeavor to reduce the requirements of the structural steel

shapes. While structural steel shapes have been used, the

number of sections involved in the designs is small. This

will permit of buying such material in large quantities for

the various designs on which it is to be used.

The Railroad Administration has been broad in the

matter of the specialties to be used. The draft sills have
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been arranged to take the Cardwell, Murray, Sessions type

"K,"" Westinghouse and Miner draft gears, provided they

come within the limiting dimensions specified in the speci-

fications. An outside all-steel roof is to be used, either

of the Murphy, Hutchins or Chicago-Cleveland type. Steel

ends are specified of either the Murphy, vertical corrugated

or plain steel ends. The !M. C. B. standards have been

used to a large extent, including the type "D"' coupler and

the Xo. 2 and Xo. 3 brake beams. The truck sides permit

of using the arch bar for the 40- and 50-ton and cast steel

for all truck capacities. The latter, however, must be of

U-section and meet certain specifications for strength. In all

cases limiting dimensions are provided, so that where

specialties are used, they must be made to fit these dimen-

sions. This simplifies the repair problem to a large extent.

Inquiries for 100,000 of these cars have been made by the

Government, and the prices of the builders have, it is under-

stood, been submitted. The supply men have also been inter-

viewed by the purchasing department of the Railroad Admin-
istration and bids asked for the various parts which they

are able to furnish.

The Transfer -^'^^ extraordinar)' traffic congestion

which began seriously to cripple several

of the eastern roads at the beginning
Locomotives q£ j^^j winter, made it essential that

more motive power be obtained from any available source

for use on these lines. The borrowing of locomotives from

some of the less congested western lines was resorted to in

tlie emergency and the practice has been extended until at the

present time there are probably at least 600 foreign locomo-

tives in operation on various railroads in the eastern and
southeastern sections of the country. These locomotives

^vere obtained partly from other railroads, partly b}- divert-

ing new locomotives as the}" were delivered from the builders,

and partly by the use of United States Army and Russian

Decapod locomotives made available by the United States

government. \\'hile this method of relieving a very serious

situation was wholly justified, there is now evident a ten-

dency to carry the practice of shifting locomotives from road

to road to extremes which must result in considerable con-

fusion and loss of efficient service. Locomotives of one

Toad are being scattered about among several other railroads,

and on the other hand the roads borrowing locomotives, in-

stead of recei\ing all of their power from one or two lend-

ing roads, are getting a miscellaneous collection of one or

two locomotives each from several different lines. This situ-

ation no doubt has been the result of a lack of competent

supervision of the details of the practice, if indeed any at-

tempt has been made at co-ordination.

There are at least three fundamental considerations which

should receive attention when such transfer is contemplated.

P'irst, the locomotives .should be kept as near the owning

road as possijjle, preferably on a division of a connecting

line adjoining the owning road. Second, all of the locomo-

tives borrowed from any one railroad should be kept to-

gether if the exigencies of the demand for power will permit,

and each borrowing road should be furnished with the loco-

motives from as few other lines as possible. Third, more

careful attention should be given to clearance limitations

than apparently has been done in some of the transfers

which have been made. Attention to the first two consider-

ations will materially reduce the confusion and delays aris-

ing in the effort to secure a reasonat)lc stfxk of repair parts

for the borrowed locomotives. It will be much simpler for

a railroad to protect its borrowefl locomotives if they are all

of one class, or at least all have come from one line, than

if each one is different from the others. Furthermore, the

<irain upon the store stock of the loaning railroad will be re-

duced and its locomotives will be better maintained if they
are kept together wlien away from home.

If these fundamentals are to receive the consideration
which they deserve the whole practice of transferring loco-
motives must be placed under the supervision of one central
agency. The agency to which it most logically belongs is

the Locomotive Section of the Federal Railroad Administra-
tion. In the office of the manager of this section is avail-
able much of the information required for a co-ordinated
handling of the transfers and his organization is in a posi-
tion to secure such other information as may be necessary.
Only through such handling of the matter can the present
confusing situation he straightened out and worse confusion
avoided in the future. At most the practice of shifting loco-
motives from one road to another is but an emergenc\- meas-
ure and it is highly desirable that the locomotives be returned
to the owning roads at the earliest possible moment.

The Railways

Lack Proper

(jne of the contributing causes to the
great lack of sufficient motive power

. .

during the past winter was the inade-
Repair hacilitie«

^^^.^^^ ^^^ insufticient repair facilities.

Locomotives cannot be expected to run indefinitely without
repairs and repairs cannot be made without proper repair
facilities. There is not a motive power officer in the coun-
tr\- but will say, "Give me better and more shops in which
to repair my locomotives and you will not need to buy so
many new ones." One road owning over 2.000 locomotives
estimates that over $10,000,000 should be spent to bring
its repair facilities up to the point where it can properly
maintain them. Another road owning about 1,500 locomo-
tives has a capacity for repairing only 750. Some of the

best roads in the country are crying for additional shop
capacity. It is the question of the hour in both the mechan-
ical and engineering departments of the railroads. The
need for new and improved shops should be driven home
to the director general with sledge hammer blows. The
Railroad Administration must be made to realize that with
all the cars and locomotives it is considering purchasing,
it must provide means for properly maintaining them.

It has Ijeen said that Mr. McManamy as manager of the

Locomotive Section, in charge of locomotive repairs, has one
of the biggest jobs on the Railroad Administration Board,
but he says, "We have the biggest job to do"—and "TTV
it is, for he can not get results without the hearty co-opera-

tion from every niechanical department man in the country.

The output of the shops must be increased by working
longer hours, and in some cases roads have brought their

hours up to 70 per week, in accordance with the suggestion

of Mr. McManamy. That the output of shops has materi-

ally increased is shown from a report of 101 of the prin-

cipal roads of the country, which in Februan', 1917, re-

paired 6,824 locomotives. In February of this year 8,390

locomotives were repaired, or an increase of 1,566. While
this does not accurately represent the increase in production

because of the different classifications u.sed in the different

shops, it does represent the actual increase of locomotives

which were repaired and put in service.

Upon the shop forces rests to a ven,' large extent the

responsibility of adefjuate locomotive equipment for

the railways tliis year and particularly for next win-

ter. A road which is perhaps very well equipped with

shop facilities must not ease u|) on locomotive repairs simply

i;ecau.se its power is in good siiape. It must be willing and

ready, by working longer hours,—and it is here that labor

can .show its patriotism—to assist other roads which are

not in such good condition to repair their locomotives until

their facilities have been improved so they can handle their

own work. Transferring l(Komotives to other shops for re-
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pairs has been done to some extent since the government

took control of the railroads. About oOO have been thus

transferred of which about 60 have been handled by the

locomotive builders.

This practice can only be considered as a temporar)- ex-

pedient, to be followed until such time as those roads with

the poorer shop facilities get their power into such shape

and their facilities so improved that they are able to handle

their locomotives in their own shops. The transferring of

locomotives from one road to the shop of another road not

onlv takes time in making the transfer, but also increases

the time in which tlie repairs are made and the cost of the

repairs. It is the plan of Mr. McManamy to so assign loco-

motives to foreign roads for repairs that they will not have

to be sent too far away from their home lines and to con-

centrate the repairs of a road at one shop so that tlie men
becoming familiar witli the locomotives may repair them

more promptlw Where locomotives are being sent away for

repairs, it is ver\- necessary that a careful inspection be

made before they are sent. Instances have been found where

repairs other than those reported were necessary and the

material for which had not been forwarded with the locomo-

tive, causing a delav of some 10 davs or two weeks.

The Question ot
The work being done by the Rail-

road -Administration s committee on

the development of standard loco-
Locomotives motives is of vital importance to

ever\ railway mechanical department officer and foreman.

A careful study of the situation indicates that there is

no justification for the railroads of this countr}- being asked

to operate locomotives which at best can be only of a

compromise design and which in the long run will be un-

suited to the peculiar operating conditions of each road;

moreover the roads will not be properly equipped to repair

tliem. There is no class of railroad men that knows better

the impracticability of such a scheme than the men in the

mechanical department. It is tlie dut\- of every such man
to thoroughl}- consider the situation and present his argu-

ments to his inmiediate superiors. It is also tlie dut\- of

the head of every mechanical department to advise his

Regional Director exactly what the standard locomotives

will mean to him on his road. We must all be patriotic

citizens and do our utmost to help this country- win the war.

Ever}" man must be a "good soldier" and do as he is told,

but a man would be derelict in his duty if he did not do his

utmost to prevent our countr}- from making' a mistake w-hich

would interfere with the rapid and successful prosecution

of the war. It is up to every railroad mechanical man in

the country to give his honest and unbiased opinion through

the proper sources and in the most direct channel in order

to reach the Director General.

From what is known of die Railroad -Administration's

plans, standard locomotives are being considered of tlie

ilikado, Pacific, Mountain, Santa Fe, Switcher and Mallet

types. Two designs of the first four tvpes are to be built,

each having 55,000 and 60,000-lb. a.xle load. It is be-

lieved that an 0-6-0 switcher and an 0-8-0 switcher, a
2-6-6-2 and a 2-8-8-2 Uye of Mallet, all witli 55,000-lb.

axle load, are being considered. The Mikado, Pacific and
Mountain t}-pes will have the following dimensions:

Type Cylinders Weight on drivers fractive effort

Mikado 26 in. by 30 in. 220.000 1b. 54,600 1b.

Mikado 27 in. by 32 in. 240.000 lb. 60.000 lb.

Pacific 25 in. by 28 in. 165,000 1b. 40.700 lb.

Pacific 27 in. bv 28 in. 180,0001b. 43,800 lb.

Mountain 27 in. bv 30 in. 240,0001b. 57.000 1b.

Mountain 27 in. by 30 in. 220.0001b. 53.900 lb.

While it is undoubtedly possible to use these locomotives

economically on some roads of the country, it is an indis-

putable fact that there are many requirements which will

not be met bv them. In addition to this, these locomotives

being of a new design, will not be common to any road and
will cause considerable trouble when repairs are to be made.

There are two sides from which such a problem as this

should be considered, Uie railroads" side and the builders'

side. The effect the introduction of the standard locomo-
tive would have on any road is fully appreciated by the

readers of this paper. It will be unnecessary to enumerate
in detail just what the difficulties will be. as they are fully

understood by the practical railroad men. Suffice it to say,

however, the standard locomotives being of a compromise
design and not l>eing adapted to any one particular set of

conditions, tlie efficiency of train operation will be reduced.

There are so many conditions, such as grades, curvature,

class of traffic handled, the coal used, water conditions, etc..

tliat enter into the problem of Icxromotive design, that where
these are all averaged in a compromise design, as good re-

sults cannot be obtained as where locomotives are constructed

specifically to meet these conditions.

The question of the difficulty- of making repairs to the

standard locomotives will be appreciated by our readers.

Xew patterns, dies, templates, etc., will be required with

which to make the repair parts. There will be many de-

tails in the construction of the standard locomotives which
will be entirely different from those in vogue on the roads

on which tliese locomotives will be used. This will create

confusion, and make the repairs more costly both in money
and in time. Xew facilities will have to be created for

making the repairs to heavier locomotives than the roads,

in many cases, have been accustomed to handling in their

repair shops. The repair situation is extremely critical

as it is. and it would be inexpedient further to complicate it.

From the builders" standpoint it has been argued by some
that tlie locomotives can be built cheap)er and more rapidly

if the}- are standardized. The saving in first cost is open

to serious question. For instance, take the Mikado t}-pe

locomotives purchased during the past year. Three him-
dred and sixt}-seven were of w-eights lower than the weight

of the standard ^Mikado being considered. By adding to

the weight of these 367 locomotives, it has been found that

about 10,000,000 more pounds of iron and steel will be
required to meet these requirements w-ith the standard loco-

motives. .At 15 cents per pound for locomotives, this means
an increase in the first cost for these 367 locomotives of

51,500,000. The same argument will apply to all of the

other t}-pes and it is safe to say that many thousand tons

of metal will be used unnecessarily and that die locomotives

will cost many millions of dollars more tlian if they were
built to meet the specific requirements of the roads. Thus
the saving in first cost is open to serious question, no matter

how far the government may force down the prices of both

tlie locomotives and the specialties used on them.

In regard to the increased output, it has been stated

by those who are in a position to know, tliat after the first

of -April every da\"s delay in ordering locomotives will mean
that the countr}' w-ill lose ten locomotives in production.

This is caused b}- the fact that some of the locomotive build-

ers have open sjiace in June and July, which it will be im-
possible to fill, even if orders are placed at this time. The
delay, therefore, occasioned by the development of standards

for tlie locomotives is causing a decrease in our vearlv pro-

duction. It caimot be said at the same time that this de-

lay is unnecessary. It is impossible to perform success-

fully such a gigantic task as the Railroad .Administration

has set for tlie Locomotive Standards Committee in the space
of one month, or even two months. The question is of
such vital importance to all the railroads of this country"

that a much longer time should be taken.

If the roads were permitted to buy locomotives which suit

their needs and which they are organized to repair, far bet-

ter results will be obtained and locomotives could be pro-
duced without delav.



Intensive Locomotive Development
Why Not Require Guaranteed Minimum Economy
of Performance and Check with Acceptance Tests?

BY CAPT. O. S. BEYER, JR.*

PART 11

STEAM UTHIZATIOX

UNDER this heading there are several problems which
deserve attention. It is jjerhaps in this department

more than in any other that most has been accom-

plished in recent years. This has resulted from the perfec-

tion of the superheater. But the field is by no means
exhausted.

Further Study of the Superheater.—In the first place, the

superheater itself deser\-es further investigation. The work
done at Purdue, and es{>ecially that at Altoona with var}-ing

numbers, lengths and diameters of superheater units has

certainly contributed most valuable knowledge to this sub-

ject. As a continuation of this work, the correlation between

degree of sup>erheat and boiler pressure as reflected in the

steam economy of the engines should be worked out over

wider ranges and mathematical determinations verified.

Another ver\- important question coming within this field

is the effect of vanning degrees of moisture in steam on super-

heat. Some recent tests have confirmed the fact that, when
the large modem locomotive boiler works at high capacities,

the steam entering the throttle contains much more moisture

than when working at light capacities. Apparently a distinct

relation e.xists between rate of evaporation and dr)-ne5s of

steam in the dome. This condition has its own distinct

effects on the performance of the superheater. Hence it be-

comes ver\- desirable to investigate this matter thoroughly.

How best to deal with this condition, whether by means of a

special t\-pe of separator, modified dome construction and
throttle valve, or other means, will then follow logically.

Compounding of Steam Cylinders.—The possibilities of

comp)ounding the steam cylinders jointly with the use of

superheated steam deserves more attention from the investi-

gator's standpoint than it seems to be getting. The improve-
ments in the manufacture and handling of heat treated and
alloy steels, together with the increasing construction diffi-

culties arising in the counterbalancing of hea\-}- locomotives,

to say nothing about the dawning knowledge of the e.xtent of

stresses in rails for which certain features of the steam loco-

motive are responsible, all make this problem one of the

most important awaiting comprehensive iUimiination.

Valve Gears.—There are today at least five distinct t>-pes

of locomotive valve gears available. Some of them claim to

be steam and fuel savers or capacity increasers. To be sure,

they all have certain maintenance features which warrant
consideration. But when it comes down to their relative

economies, no scientific data are available for comparing one
with the other, ^^'hen the costs involved are considered to-

gether with the far-reaching claims which are made, it is a
wonder that a way has not yet been found to secure the steam
distributing characteristics of each gear. It would be a
service well worth rendering.

Cylinder Proportions.—Locomotive cylinders so propor-
tioned and valve gears so arranged that the ma.ximum cut-off

possible ranges from 60 to 70 per cent deser\-e considerable
investigation. Fortunately this is now under way. Results
are eagerly awaited.

Piston and Valve Rings. Piston Head and Valve Bull

'Capt. Beyrr, now in the OHnancc Kcwrve Corp*, was until recently
hrit amstant in the engineen'ni; experiment sUlion, department of railway
engineerin^f, Unirersity of lUinoii.

Rings and Their Wear Limits.—The design, material, num-
ber and wear limits of cylinder and valve packing rings,
valve bushings, piston heads and buU rings are a continual
source of argument and variation in praaice. There is no
doubt that these small items are of a great deal of imponance
in the economical performance of the locomotive. What is

needed is more definite and extensive data concerning the
effect on the steam requirements of the engines equipped
with different numbers and different kinds of rings and rings
in various conditions of wear. Such tests can easily be made
in the locomotive test laborator}-. Similar tests can be nm
with piston heads and valve bull rings of various diameters
( such as result from wear) smaller than the cylinders or valve
chambers.

The Locomotive Valve.—The diameter, length, weight,
speed and stroke of the valve at varjing cut-offs have charac-
teristic influences on the indicator card of the cylinders. This
should be more completely worked out. Different t\pes. de-
signs, and shapes of valves as a whole might l>e profitably
investigated together with valve bushings and sizes and
shapes of port openings.

DESIGN" .\XD COXSTRUCTIOX

There are investigations which can profitably be made
relating to some of the practices employed in locomotive de-
sign and construction. A few of these are as follows:

Relative Movement of Boil-er Parts.—The systematic study
of the movements of various parts of the locomotive boiler

when hot, under pressure and working, together with attempts

to determine accurately the actual stresses developed, should
be continued. As far as carried, this work has revealed that

reactions take place which, were they entirely understood,

could be controlled or eliminated and the boiler troubles

usually experienced thus largely- reduced.

Water Circulation in Boikrs.—The matter of water circu-

lation in the boiler is very important and little understood,

especially as it exists in the liig locomotive boiler of today.

It probably has a good deal to do with the annojing and
treacherous differences in gauge and water glass indications

which come into existence when these large boilers are

v.orked at high rates of evaporation. And possibly fault>-

or limited circulation may have a good deal to do with the

varying qualit)- of the steam at the various rates of evapora-

tion, to say nothing about the probable effect of such condi-

tions on the stresses developed in dift'erent parts of the boiler.

.A.t all events profit is bound to follow a thorough investiga-

tion of this subject

Stress Distribution Throughout the Structure of the Loco-
motive.—^.\ field of technical study almost entirely imtouched
is that of the distribution of stresses throughout the structure

of the locomotive, as determined experimentally. The mathe-
matical and empirical formulas of the designers based on
different kinds of assumptions, can be checked e.xperimentally

in a very reliat>le and thorough manner, with the result, no
doubt, that many sources of failure in structure under sen-ice

conditions can l>e remedied.

Similarly the question of stresses developed in frames,

firebox sheets and other parts of the locomotive by various

methods of welding, i.e., thermit, oil, o.xy-acetylene, and
electric, should be investigated. .\n entirely new light would
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be tliruwn un the relative merits of these repair processes to

say nothing about learning more concerning improved ways
for applying them.

IIcat Treated atid Alloy Steels.—The use of heat treated

and alloy steels in locomotive construction dcser\'es a great

deal of investigation. The real possibilities along this line

will only be appreciated when the use of special steels in the

develofmient of the airplane motor is considered. There is, of

course, a vast difference between the airplane motor and the

steam locomotive, but the one thing that has made the very

light, high powered aeromotor possible has been the ingenious

use of alloy and heat treated steels. No better object lesson

of the possibilities of systematic experimentation in engineer-

ing exists to-day than the development of the airplane and its

motor. There is no reason why equally gratifying results

could not be obtaineci by a similar intensive application of

this method to the locomotive.

GENERAL PERFORM.ANCE

Considered in its broadest aspect, the locomotive is a

combination of materials of engineering which, when operated

as a unit will perform more or less economically, exactly in

accordance with the ingenuity displayed in selecting, dis-

tributing and proportioning these materials. The ultimate

purpose of making the many investigations already mentioned
is to secure additional data and experience in order to enable
the designer, builder and operator of the locomotive to im-
prove its performance in specific directions. But it is also

important to know what the sum totals of all these improve-
ments amount to, and compare these totals with other totals

so as to effect an intelligent and accurate evaluation of these

improvements. Such information is secured by what mav be
called general performance tests.

Just as with locomotive boilers, so with the locomotive as

a whole, but too few overall or general performance tests are

available for close performance studies and comparisons of

various types. What constitutes the data necessary to deter-

mine the entire performance and economy of the locomotive
has been standardized to a certain extent by the American
Railway Master Mechariics' Association and the American
Society of Mechanical Engineers. It is not out of place here

to say that this work of code standardization might well con-
tinue, especially with the idea in view of establishing as stand-
ard at least some of the principal locomotive performance
curves, which might be termed, as in the test nomenclature of
electrical machinery, characteristic curves. The gradual accu-
mulation of such curves from different locomotives would
serve as an increasingly valuable fund of information for

all those interested in the development of the locomotive.

Over-All Tests on Locomotives Purchased to Specifica-
tion.—It is an astonishing situation that the railway industry
has not long ago established the practice of calling for cer-

tain guaranteed economical performances of new locomotives
or even locomotive devices and of running a series of per-
formance or acceptance tests to see whether or not these
guarantees have been met. This is a custom pursued by
industrial engineers, by marine engineers, and by a large
group of other purchasers of machinery and equipment. This
situation is increasingly difficult to understand when the
initial expenditure as well as the subsequent operating costs

of a consignment of new locomotives are compared with the
erection and operation of a new power house. No alert

industrial engineer would undertake the installation of a
steam or hydro-electric power plant without first specifying
the limits for performance costs and then, after the plant
had been placed in operation, running a complete perform-
ance test to check the guarantees. There is no reason why
the same system can not be adopted for the steam locomotive.
Out of a lot built to certain specifications and guarantees,
one might easily be taken and subjected to a complete labor-
atory performance test, and its entire economy accurately

determined. Such a test would be relatively insignificant in

cost, including all overhead charges, when comparcxl to

similar tests made on power plants, warships, or merchant
ships, and when compared with the cost of the locomotives

in one order. Indeed, such a test would hardly add $50 to

the cost of one locomotive of a consignment of one hundred,
which would be about 1/10 of 1 per cent of the price of

modern locomotives. The incidental modifications and
adjustments suggested by the experiment for not only the one
locomotive tested, but of all the others secured on the same
order would more than justify the expense of the test.

Modernizing Devices.—What has just been stated con-

cerning the locomotive as a whole applies quite as well to

such specific parts as the so-called modernizing devices. The
lengths to which it is advisable to go in the application of

any one or of any combination of these devices depends
almost entirely upon the net economies which will be effected

by their introduction. The exact effect on operating costs

by partially or entirely altering and modernizing old loco-

motives should be determined b)- complete performance tests

rather than by some of the dubious methods now used.

Determination of Locomotive Characteristics for Use in

Scientific Train Loading and Operation.—Complete loco-

motive performance records as determined from the labora-

tory tests for securing the objects indicated above, as well as

similar tests on other important types of locomotives already

in service might well be employed in connection with the

establishment of a much more scientific and economically

reliable train loading and scheduling system than is now in

use. In addition to our present knowledge of the character-

istics of train resistance, labor costs, profile, etc., we would
also know accurately the drawbar pull and the fuel and water

consumption of the locomotive as based on its speed and
boiler capacity. The careful application of these character-

istics for each class of locomotives in the working out of

train schedules and the operating of locomotives and' trains

in conformance therewith, the establishing of definite

standards and the rigid checking of locomotive and train

crews on water, fuel and time consumption will effect far-

reaching economies, and create much more definite standards

of operating costs than are now in existence.

CONCLUSION

Such possibilities as just indicated may perhaps appear

rather far-fetched. They would, however, follow from the

application of the complete scientific data secured by a care-

ful analysis of the perfonnance of the locomotive in the loco-

motive laborator\-.

Other investigations, both laboratory and statistical, also

might have been emphasized above. For instance, relatively

little is known about the difference in economy between a

locomotive just completely overhauled and one which, accord-

ing to present day standards, is just ready for general repairs.

More light on this point, determined from laboratory tests,

might have a decided effect on the shopping policy of many
railroads. Little reliable knowledge exists as to the com-
parative maintenance costs, item by item, of the many dis-

tinct types and sizes of locomotives now in service. A
thorough statistical investigation on this point would be

invaluable. The same is true of the life, service and main-
tenance costs of specific locomotive parts and devices. There
are still other problems which could be mentioned, but it

will be quite sufficient for the advance of present day loco-

motive efficiency if work is started and systematically pur-

sued within the next few years on some of the problems.

The railroads of the United States have been fortunate in

having extensive facilities for carrv'ing on the investigations

indicated above, but they have remained for the most part

indifferent to their opportunities. The time is at hand, how-
ever, when this attitude must change. They must resort to

more scientific methods to solve the problems now being faced.



The United States Standard Cars
Specifications and Principal Drawings of the New
Freight Cars to Be Purchased by the Government

OX Monday. ^Murch 25, the Director General issued

the drawings and specifications for the standard

cars recently designed by the government's car com-
mittee. These specifications cover designs for bodies of a

40-ton steel underframe. double sheathed box car; a 40 and
SO-ton steel frame, single sheathed box car; a SO-ton steel

high side gondola car; a 50-ton composite high side gondola

car; a 70-ton low side steel gondola car with drop ends, a

55-ton hopper car, and a 70-ton hopper car. There are only

three designs of trucks for these cars. They are of 40, 50
and 70 tons capacity. The principal drawings of these cars

and trucks ha\'e been reproduced and are shown in the fol-

lowing pages. In addition to these specifications will be is-

sued for a 50-ton steel box car, a 30-ton refrigerator and a

SO-ton general service car. From a study of these drawings
in connection with the specifications, it is quite apparent that

the government's standardization committee has provided

some cars which no railroad need fear to operate.

Every attempt has been made to make as many parts as

possible adaptable to more than one design, in order to

reduce the number of dies, patterns, etc., the builders must
make in constructing the cars. It is noteworthy the amount
of pressed steel shapes that have been used in the designs

and the small amount of commercial shapes. Where com-
mercial shapes have been used, however, a strenuous at-

tempt has been made to use the same shapes. For in-

stance, the 12-in., 35-lb. channels are used to a large extent

all three. The limiting dimensions for brake beams is also
the same.

The general dimensions of these cars are shown in the
table.

The friction type of draft gear has been specified on all

cars and the following five types may be used: Cardwell,
Murray, Sessions type "K," Westinghouse and Miner. The
!M. C. B. Type D standard coupler with the 6-in. by 8-in.

shank is specified on all cars. M. C. B. specifications have
iieen followed to a large extent and a complete specification

for paint is included to be used for all cars. Following is a
list of the specifications that are common to the bodies of all

of the cars

:

Center Sill Requirements.—The center sill construction is

designed to meet the M. C. B. requirements, having an
area of not less than 24 sq. in. in cross section and a ratio

of stress to end load not e.xceeding .06.

Safety Appliances.—To be applied in accordance with
United States safety appliances standard.

Material Options.—Wherever more than one kind of ma-
terial or construction is shown on drawing or mentioned
in specification, it is understood that either may be fur-

nished by the builder unless otherwise specified. Special-

ties to be as covered in contract.

Bolts and Nuts.—All bolts to have square head and nut
unless otherwise specified. All bolts for securing steel

against steel to have cotters, lock washers or lock nuts, in

General Dimension's of the United St.\tes St.\nd.^rd Fr

Sh

T.ength, inside 40
Width, inside 8
Height, inside 9

Length over striking i»]ates 42
Width over eaves 9

Width over all 10
Height from rail to *op of car at eaves 12
Height from rail to top of car body
Height from rail to top of brake mast 14

Height from rail to top of running board 13

Distance center to center of trucks 31

Height from rail to center of coupler 2

Height from rail to bottom of center sill 2

Cubic capacit>'—level full

Cubic capacity—with 30 deg. heap
Estimated weight

40-Ton
Double
eathed Bo

ft. 2'A i

ft. lOH i

ft. I'A
ft. 10^^
ft. 4V2 :

40 and 50-Ton
Steel Frame

Single
Sheathed Box
40 ft. 6 in.

8 ft.

9 ft.

42 ft.

9 ft.

10 ft.

in.

I'A in.

4'4 in.

2 '4 in.

12 ft. 10!^ in.

14 ft. 1?^ in.

13 ft. 6Ti in.

31 ft. lA in.

2 ft. 10'/< in.

2 ft. 4A in.

44,000 lb.

50-Ton
Steel

Gondola

41 ft. 6 i

9 ft. 47^ i

4 ft. 8 i

42 ft. lOJi i

SO-Ton
Composite
Gondola

41 ft. 6 in,

9 ft. l^in
4f:. 8 in,

42 ft. lOM in.

10 ft. 2?^ in.

8 ft.
' '

Vi in.

8 ft. 7H in.

31 ft. 10?^ ii

2 ft. W'A V

2 ft 4A h
1.820 cu. ft

2,310 cu. ft

42,000 lb.

10 ft. 2?^ i

31 ft. lOA i

2 ft. 10^ i

2 ft. 4A i

70-Ton
Steel

Gondola

46 ft. 6 ii

9 ft. 6 i.

3 ft. ii

48 ft. 7 ii

37 ft. 7 in.

2 ft. 1054 in.

2 ft. 4A in.

S 5-Ton
Hopper

30 ft. 6 in.

9 ft. 5A in.

31ft. 11

10 ii'iii

10 ft. 8 in.

11 tt. 2J4 in.

21 ft. 11 in.

2 ft. lOA in.

2 ft. 4A in.

1,880 cu. ft.

2.235 cu. ft.

40,000 lb.

70-Ton
Hopper

39 ft. 6 i

9 ft. 5!4 i

30 ft. 5 in.

2 ft. lOA in.

2 ft. 4 54 in.

2.508 cu. ft.

2,978 cu. ft.

49.500 lb.

for the center sills. The end sills, and in some cases side

sills, are made up of 9-in., 17.44-lb. shipbuilding channels.

In the open-top cars a lj.2-lb. bulb angle is used on prac-

tically all the designs. The draft sill arrangement is iden-

tical, with the exception of some details, to all cars, and a

-tandard distance of 12",s in. is maintained between the cen-

ter sills.

(AK liODY SPECIFICAIIO.NS

In addition to this, detail parts have been made of the

-ame designs where it has been possible to do so, among
which may be mentioned the jjody center plate, body side

bearing, front draft lug, striking plate, coupler yoke key and
rotter, coupler carrying iron and ladder rounds and grab

irons. These are common to all of the designs. There are

al.so other parts which are common to more than one design.

For in.stance, one design of body bolster, center brace, rear

draft lug and draft sill is used for the 40- and SO-^ton single

-heathed box cars, the SO-ton steel gondola and the 50-ton

'omposite gondola. The trucks are similar in construction

and have a center plate and center plate sufijjort common to

addition to common nut, and all bolts for securing wood
against steel to be riveted over nuts.

Brakes.—Cars to be equipped with Westinghou.se KD-
10-12 type (the box cars are to be equipped with the KC-
10-12 type) of air brakes of either We.stinghouse or New
York Air Brake Company's manufacture. Hose and gas-

kets to meet M. C. B. specifications. Brakes to be applied

to all wheels and also arranged to be operated from one
end of the car by hand. Braking power to be about 60 per
rent of li,ght weight of car based on 50-lb. cylinder pressure.

Piston travel to be between S and 7 in. Hand brake power
to be ajiproximately the same as the air jjrakc power. All

j)i])iiig to l>e black steel, merchantalile, standard weiglit, and
fittings to be malleable iron.

Draft Gear.—To be of the friction type, having a mini-
mum capacity of 150,000 lb. and a maximum travel of 234
in., designed so as to fit into the space provided liy the

drawings. Clearance between coujiler horn and striking

plate to lie 3 in. The following types may be used: Card-
well, Murray, Sessions tyfie "K," Westinghouse, Miner

Dnrd'hiir Yoke.—'I'o lie of the vertical plane tyjie of an

I
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approved design, arranged to take the key shown on draw-

ing.

Coupler.—To be cast steel, in accordance with ^M. C. B.

contour and specitication, having 6-in. by 8-in. shank, 21J4
in. long, as shown on coupler condition drawing, and slotted

tail of proper depth to suit draft gear.

Coupler Operating Dei'ice.—To be of the top operating

t)-pe without the use of clevises, links and pins; that is, to

be direct connected to the locking block. Apparatus to be

in accordance with condition drawings.

Center Plate.—To be, first, drop forged, or second, cast

steel.

Side Bearing.—To be, first, frictionless, or second, plain.

Frictionless side bearings to be of approved type to meet

conditions shown on drawing. Drawings are arranged so

that plain side bearing can be used in repairs.

Material Specifications.—The following M. C. B. specifi-

cations for materials are to apply.

Air brake hose.

Air brake hose gaskets.

Air brake hose label.

Boiled linseed oil.

Bolts and nuts.

Carbon steel bars I

springs.

Chains.

Couplers.

Helical springs.

Japan drier.

Malleable iron castings.

Mild steel bars.

Steel castings.

Pipe unions.

Raw linseed oil.

Red lead.

Rivet steel and rivets.

Structural steel, steel plate and steel

sheets for freight equipment cars.

Turpentine.
Welded pipe.

White lead for lettering.

Wrought iron bars.

FREIGHT CAR P.4INT SPECIFICATIONS

For Use on All Cars

Freight Car Color. I. This material will be bought in

the paste form, and the paste must contain nothing but oil,

pigment and moisture.

of any of these, sulphate of lime and silica preferred. The
pigment should have the following composition:

Sesquioxide of iron 25 per cent by weight
Inert material 71 ^'a per cent by wciiiht
Carbonate of lime 3y, per cent by weight

V. Material must conform to shade furnished and in

fineness of grinding meet test in accordance with approved
method of Standard Railway laboratories.

VL Shipments will not be accepted which:
1. Contain less than 23 per cent or more than 27 per

cent of oil.

2. Contain more than 2 per cent volatile matter, includ-
ing the moisture, the oil being dried to 250 degrees Fahren-
heit, and the pigment dried in air which has been passed
through oil of vitriol, at from 60 degrees to 90 degrees
Fahrenlieit.

0. Contain impure or boiled linseed oil.

4. Contain in the pigment sulphate of lime not fully

hydrated, less than 20 per cent of sesquioxide of iron, less

than 2 per cent or more than 5 per cent of carbonates, cal-

culated as carbonate of lime, or have present any barytes,

carbonates of alkalis, aniline colors, lakes or any other or-

ganic coloring matter, or any soaps or other emulsifying ma-
terial.

5. Vary from shade.

6. Do not pass fineness of test.

7. Are a liver or so stiff when received that they will

not readily mix for spreading.

Carbon Black. I. This material must be furnished in

paste form.

II. The material desired under this specification is a
paste, made on the following formula:

Pigment 65 per cent by weight
Oil 35 per cent by weight

— 9'-4"0ver Eaves—

Fig. 2—Sections of the 40-Ton trouble Sheathed Box Car

II. The proportions of oil, pigment and moisture must
be as nearly as possible as follows:

Pigment 74 per cent by weight
Oil 25 per cent by weight
Moisture 1 per cent by weight

III. The oil must be pure raw linseed oil, as free as

possible from foots, and well clarified by settling and
age.

IV. The pigment desired if it contains sulphate of

lime or gypsum should have this fully hydrated. It may
have as inert material sulphate of lime of gypsum fully

hydrated, silica, kaolin, soapstone or asbestine, or mixtures

The oil must be pure raw linseed oil, as free as possible

from foots, and well clarified by settling and age.

The pigment desired should consist of:

Lampblack, of carbon black 15 per cent
Red lead 5 per cent
Asbestine 10 per cent
Silex or other approved material 70 per cent

The lampblack must be of good quality, and of such a

character as to produce the standard shade. Ground coal,

etc., will not be considered. Phosphates, barytes, sulphates

of lime or gypsum, carbonate of lime or whiting or any

other carbonates or sulphates, or any constituents other than
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those given in the composition of the pigment desired, niu.'^t 2. Contain more than 2 per cent of volatile matter, in-

not be used. eluding the moisture, the oil being dried at 250 degrees
III. Material must conform to shade furnished and in Fahrenheit, and the pigment dried in air which has been

._ZOfCo.P/. H
<"- e^etOver Side Sills

;9-C- 17.44 Ib.Special
' .-'-J'

\3"C-n.44 lb\Specia(-
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than 16 per cent carbon, preferably in the form of lamp-

black or carbon black, less than 4 per cent of lead repre-

senting the red lead, or have present any phosphates,

barjtes, sulphate of lime or gypsum, carbonate of lime or

whiting, or any other sulphates or carbonates or any other

caustic substances, such as caustic lime, or any soaps or

other emulsifying materials, or any constituents other than

seed oil, the balance to be liquid drier and volatile thinner.

The volatile thinner may be turpentine or mineral spirits

or a mixture of the two. No rosin shall be present in the
vehicle.

The prepared paint as received must have satisfactory

working qualities and durability. It must be free from
objectionable caking in the can. When applied to a smooth

Fig. 4— Draft Sill Construction for tine Box and the 50-Ton Steel and Composite Gondola Cars

those given in the formula for the pigment desired.

5. Do not pass fineness test.

6. Do not contain asbestine according to the formula of

the pigment desired.

7. Are a liver, or so stiff when received that they will

not readily mix for spreading.

Red Lead. This paint shall be furnished in prepared

iron surface it must dry in twelve hours without running,

streaking or sagging.

BOX CARS

All designs of the box cars have a steel underframe
and steel ends. The bodies of the 40- and 50-ton single

sheathed box cars are identical; the only difference is in

the trucks. The specifications peculiar to the box cars and

--40'-8i'Lengfh of Side Plate (CxS^lft) -

Fig. 5—Side Construction for the Standard Single Sheathed Box Cars

form ready for application. It shall contain not less than

64 per cent or more than 68 per cent of pigment. The pig-

ment portion of the paint shall contain 60 per cent red lead.

The red lead used shall contain not less than 85 per cent

Pb,0<. The balance of the pigment portion of the paint.

.shall consist of silicious matter such as magnesium or

aluminum silicate or silica or a mixture thereof.

'Ihe vehicle shall consist of not less than 90 per cent lin-

similar to all of the box car designs are as follows:

Flooring.—To be of fir or long leaf yellow pine, square

edge and sound, 2J4 in. thick, tongucd and grooved, 5'4-in.

to T/\-in. face width, secured to side and center sills, as

shown on drawing.

End Lining.—To be yellow pine. No. 1 common, or lir

] y., in. thick, tongued and grooved, S-in. face width.

Noof.—To be galvanized steel No. 22 gage, outside metal
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roof, laid over yellow pine roof boards, No. 1 common, or

fir 13-16 in. thick by 3^-in. or 5^-in. face width as shown
on drawing No. K>,i7. (The drawings state that the Mur-
phy, Hutcliins, or Chicago-Cleveland outside roofs may be

used if they interchange with the designs shown.)

and grooved, 334-in- or 5^-in. face width, securing to fram-
ing as shown on drawings.

Side Lining.—To l)e yellow pine, No. 1 common, or fir

I.1/I6 in. thick, tongued and grooved, ,5'4-in. or 5'<;-in.

face width, secured to framing, as shown on the drawings.

41^'OiferRunning Board—
— si'—^ 41-iiOnrEndPlaieAngles j.|<- 8i'—

(Bottom faceonly ofrunning
IXKirds to be finistiedand

saddles to rest on mullions

^9 ...'^^

\<3'-ilM-40-9fBiKklvBackofEndPfafeL'

[ilntermediafe ninning tioard
'vSaddlesnot to be secured
\ to running boards

Mote>Murphy,Hutchins orCtjicago<leveland outside metalroofsmaybe used
butmustinterchange wittt roofsttown. no change to bemadein carlines, ridgepole, sideplates

endplates orroofboards. Roofs tobe '2Zqaugegaivanizedsteel, ffoofing boards mustbe
nailed to carline filter witti di'xS^cementcoated barbedcarnails heads set in boards.

s Carr.Bolts

Hote-'Bolts tohave threads S
split overnufs § ll^i- j,

-S'-Si OverCarline ,§ »V-i ;

— B'-S'Between Side PlateAngles S' J
T) DoorOuide

Fig. 6—Roof Construction for the Standard Box Cars

Steel Ends.—First, horizontal corrugated of diree sheets;

top sheet 3-16 in. thick, intermediate and bottom sheets 54
in. thick with corrugations 23^4 in- deep. Second, vertical

corrugated of two sheets, all ^4 in. thick with corrugations

2% in. deep. Third—Plain steel end with U-shape vertical

stakes, as shown on drawings.

The side lining for the 40- and 50-ton steel frame, single

sheathed bo.\ cars is to be of, first, fir No. 2 clear and better,

or second, yellow pine B and better. Lumber is to be thor-

oughly kiln dried, having maximum moisture of 5 per cent,

tongued and grooved and with a 5 -in. face.

The design? arc illustrated in Figs. I to 10 inclusive.

ted States Standard Cars

The following specifications apply only to the 40-ton steel

underframe double sheathed box car:

Framing.—All dimension framing to be yellow pine,

square edge and sound grade, or fir of sections shown on

drawings.

Side Sheathing.—To be long leaf yellow pine, B and bet-

ter, or No. 2 clear and better fir 13/16 in. thick, tongued

There are certain details in tlie construction of the bodies

of the double-sheathed and single-sheathed cars which are

the same in both. In many cases the same steel pressings

and commercial shapes are common to both t}-pes of cars.

A brief description of tlie construction of these cars follows:

Forty-Ton Double Sheathed Bo.x Car.—This design has
an estimated weight of 44,000 lb. The general plan of this
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car is shown in Fit;s. 1 and 2 and the underframe is shown

in Fig. o. The underframe has a center sill of the fish-belly

type, which is 2 ft. 2 in. deep at the center. It is made uj)

of 5/16-in. web plates, with a top 4-in. by .V/j-in. by 5/16-

in. angle and a bottom 4-in. by Syl-'m. by ->^-in. angle on

the outside and a 4-in. by 3J/2-in. by 7/16-in. angle on the

inside of the web plate. There is a top cover plate 20,'4

in. wide by 34 in. thick. The draft sills are shown in Fig.

4. There are two crossbearers made up of 34-'"- pressed

steel diaphragms, having a top cover plate 6 in. by 7/16

in. and a bottom cover plate which extends through the webs

of the sills, of 6-in. by %-in. plate. The body bolsters are

built up of >4-in- pressed steel diaphragms and have top

and Ixittom cover plates 14 in. by J4 in., which extend

almost out to the side sills. The side and end sills are 9-in.

shipbuilding channels, which arc used so commonlx- through-

out the design of these cars. The end sills are made from

the standard 9-in. shipbuilding channels. There is a

diagonal brace extending from the junction of the center

sill witli the body bolster to the corners made of 5/16-in.

plate. A 6-in. by }^-m. plate extends between the body

bolsters and the end sill midway between the center sills

and the side sills to further reinforce the ends. These are

riveted to the diagonal brace mentioned above.

The superstructure of the car is of standard doulile

The general f)lan and sections of this car are shown in Figs.

>S and 9 and the underframe is shown in Fig. 10. In com-

mon with the double sheathed car, they have the under-

iiung d(K)r and the same draft sills. The center sills are-

12-in. ship-building channels. The.se cars have two cross-

bearers made up of /4-in- pressed steel diaphragms with a

6-in. by ^-in. top cover plate and a 6-in. by 7/16-in. bot-

tom cover plate. The bolsters are made up of lS/16-in.

l)ressed steel diaphragms with a 14-in. by ^-in. top and.

bottom cover plate. The side sills and end sills are 9-in.

shiiiljuilding channels.

i'he side posts and braces are of pressed steel U-sections,

made from j!4-in. plate. These are riveted to the side sill

and to a 6-in. by 334-in. by J'^-in. angle, which forms the

side plate. The sheathing used for these cars is 5-in. wide
by 1'4 in. thick. The roof construction is the same in gen-

eral as that of the double sheathed car. The carlines are

made of 5/32-in. open hearth steel pressed to a U-shape,

4} 2 in. deep.

GONDOL.A. CARS

The gondola cars are designed to carry a concentrated load

of two-thirds of the capacity of the car over a distance of 10

ft. at the center. Eight doors are provided on the SO-toji all-

steel and composite high side cars. Those on the all-steel

Fig. 9—Sections of the 40- and 50-Ton Single Sheathed Box Car

sheathed construction, with 3>2-in. by 3-in. posts and S-in.

by 3-in. braces. The side construction is show-n in Fig. 5.

The side posts are reinforced by the 3-in. 4-lb. channel,

which fits over the post, being bolted to it, and by a %-m.
tie rod which extends between the side plate and the side

sill. The last intermediate side post is tied to the corner

post by 5^-in. rods at the upper belt rail. The brace and

side post pocket casting of the same post is tied to the end

of the car by a diagonal tie rod 1^/i in. in diameter. The

side plates are 6^ in. by 3yi in. A section through the

roof is shown in Fig. 6.

The doors are shown in Fig. 7. They are made up of

734-in. by 13/16-in. transverse and vertical framing, with

51^-in. by 13/16-in. diagonal braces. They are of the

underhung t>'pe. A IJ^-in. by l^^-in. by 13/16-in. angle

is placed on the outside for additional stiffness.

Forty and Fifty-Ton Single Sheathed Box Cars.—These

cars will w^eigh 44,000 lb., the same as the other box car.

car are hinged cross-wise of the car, while those on the com-

posite car are hinged along the center sill to dump toward the

side. In both cases the doors are operated in pairs. The

flooring for the composite cars is to be of long leaf yellow

pine or fir, 2^ in. thick, having a face of 534 in. to 7^4 in.

The siding for these cars is of long leaf yellow pine or fir

and l}i in. thick.

The underframe on all three of these designs is not the

same in its entirety. There are, however, details which are

similar. For instance, the draft sill construction and the

body bolster center Ijrace of both the 50-ton gondolas are

the same as those used on the single sheathed box cars. The

Ijody bolster center brace and the rear of draft lug on the

70-ton gondolas are the same as those used on the 40-ton

double sheathed box car. There are similarly other details

which are common to the various designs.

The drawings for the gondola cars are shown in Figs.

11, 12, 13, 14 and 15." There is a marked similarity
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in the general dimensions between the 50-ton steel and com- other designs is made up of a number of steel pressings. The
positecars. center sills are 12-in. channels, having a standard distance

Fifty-Ton Composite Gondola.—This car has an estimated of 12Js in. between the webs and a top cover plate ZO^-^ in.

r -S'-S'OferSide-SMs

20^x;l"x4l'-ll"Cover Plate.

--\4I-//'length of Center-Sills-

@jL*-J&|

f -I =e^^^^?— Tg)
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/4x4"Coi'erPl.
('Sx^'Coyer PI.

6'xVvePI.
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• 9 't& 17.4 /i?.
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42-1^''Oyer Striking Castings

Fig. 10—Underframe of the 40- and 50-Ton Standard Single Sheathed Box Car

weight of 40,000 lb. It has eight dnjp doors swinging from by 1 l^ in. Tliere are four crossbcarcrs of tlie fish-belly type,

the center sill, the general plan being shown in Fig. 11. made up of ^-in. pressed steel diaphragms, having top and
The underframe, shown in Fig. 12, in common with the iiottom rover plates of 8-in. by %-in. material. The side sills
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are 9-in., 17.44-lb. sliipbuilding channels. The body bolsters

are built up of steel diaphragms made from 5/16-in. steel

plate, having top and bottom cover plates of ^-in. steel.

The end sills are 9-in., 17.44-lb. ship channels.

The body of the car has eight U-shaped pressed steel

stakes on each side and si.x braces of the same material. These
are made from J4"in- phites and are 7 '4 in. wide and Sj/; in.

deep. The end braces are also pressed from a steel plate in

U-sections, being 7^ in. wide, 4 in. deep and J4 in. thick.

There is a 5-in. by 3j4-in. by J^-in., 13.2 lb. bulb angle,

cover plates % in. thick and 5 ft. 83/2 in. long, with no top
cover plate. The side construction consists of 3^ -in. by
3-in. by yi-in. angles and side stakes of the same dimen-
sions as those used in the composite car, but made from
S/16-in. plate. The end braces and the end sills are the

same as used in the composite car. Both the floor and side

plates for this car are ^-in. sheets, and the same bulb angle
is used at the top of the sides as on the composite car.

Seventy-Ton Steel Gondola.—This design has an esti-

mated weight of 49,500 lb. It is to be built entirely of steel

se^—

t -*t

lls_a_Q_Pi

k-^^^-J

IZCSSLb

-42 a Centers//!-

Jd

Fig. 12—Underframe for the 50-Ton Composite High Side Gondola

extending around the top ^ides and ends. The floor boards

are 2)4 in. thick and the side jjoards are 1% in. thick.

Fifty-Ton Steel Gondola Cur.—This car has an esti-

mated weight of 42,000 lb. As in the composite design, it

has eight drop doors which are set flush with the floor. The
general plan of this car is shown in Fig. 13, and the under-

frame is shown in Fig. 14.

The chief difference between the underframe of this car

and that of the composite gondola is in the crossbearers and
side silk. The crossbearers are straight, being made of

j4-in- pressed steel pans 12 in. deep. They have bottom

and is provided with drop ends. The general plan of this

car is shown in Fig. 15, and the underframe, in Fig. 16.

This car has a center sill of the fish-belly type, being

2 ft. 6 in. deep at the center. The center sill gircler has a

J^-in. web plate with a top flange angle 4 in. by iy^ by ^
in., bottom flange angles on each side of the webs 4 in. by

35^ in. by 7/16 in. and a top cover plate 21 in. wide
by J4 in- thick. The crossbearers are %-m. pressed steel

diajjhragms 16J4 in. deep at the center, reinforced at the

bottom by a 0-in. by f^-in. cover plate which passes through

the web of the center sill. The body bolsters are of the same
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general consti^ictioa as those used on the other gondola cars,

having j s-iji. top -atid bottom cover plates. The bottom side

angle used in this design is 4 in. by 3J^ in. by Yi in., and
the sam.e bulb angle is used at the top of the sides. The
side, e,nd and door sheets of the car are ^4 •" thick. There
are 24 press>ed steel stakes made from 5/16-in. plate.

HOPPER C.A^RS

The hopper cars are of all-steel construction, the 5 5 -ton

car having double hoppers and the 70-ton, triple hoppers.

The four doors forming the center opening in the 70-ton

car are operated by one mechanism and in all other cases the

-9'Si Orrr Side Sheets

building channels. The standard 5-in. bulb angle is used

at the top of the sides and ends. There are 12 side stakes

of U-section pressed from /4-in. plate. The side, end and

floor plates are ^ in. thick, with the exception of the last

panel at the sides and the top panel on the ends, which is

3/16 in. thick. Two 6-in., 8-lb. channels form the end posts.

Seventy-Ton Hopper Car.—This car has an estimated

weight of 49,500 lb. The center sill and plates are very

similar to the 55 -ton car. The body bolsters are made up
of 5/16 web plates with ^-in. reinforcing plates, 3j4-in. by

33^-in. by ^-in. bottom angles and a 14-in. by yi-in. bot-

tom cover plate. The side stakes are pressed from l/i-ia.

Fig. 14—Underframe for the Standard 50-Ton Steel Gondola Car

doors forming the openings are operated in pairs. These
cars have the same end and draft sill and have the same
design of rear draft lug. There are many details in the

door opening mechanism which are common to both types

of cars. The floor construction is the same and the hopper

construction with the details is common to both. The side

hopjjer sheets are the same.

The elevation and sections of the 5S-ton car are shown in

Fig. 17, and those for the 70-ton car in Figs. 18 and 19.

Fifty-five-Ton Hopper.—This car has an estimated weight

of 40,000 lb. It has the 12-in. channel center sills, which

are reinforced at the ends by a 4-in. by 3^-in. by ^-in.

angle. The center sills cover plate is 12^^ in. wide by 15/16
in. thick. The Ixnly bolster is built up of a S/16-in. plate,

with reinforcing plates J^-in. thick and bottom angles 3^-
in. by 3^-in. by J^-in. There is a bottom cover plate

14 in. wide of j4-in. plate. The end sills are 9-in. ship-

plate, and the end posts are 6-in., 8-lb. channels with 3>^-
in. by iY^-m. by 5/16-in. angle corner posts.

TRUCKS

The trucks for all of the standard cars are covered by
three specifications, one for 40-ton cars, one for 50-ton cars

and one for 70-ton cars. Following are the general dimen-
sions :

40ton SO-ton 70ton
Wheel base 5 ft. 6 in. 5 ft. 6 in. 5 ft. 8 in.

Distance center to center of
journ.ils 6 ft. 4 in. 6 ft. 5 in. 6 ft. 6 in.

.Size of joiirn.nis 5 in. by 9 in. 5^5 in. by 10 in. 6 in. by 1 1 in.

Diameter of wheels 33 in. 33 in. 33 in.

The specifications for all three trucks are similar, the pro-

visions in the majority of cases being identical. The trucks

for the 40- and 70-ton cars are each required to be of ample
strength to carry a load 10 per cent above the rated capacity

in addition to the light weight of the car body. The 50-ton
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truck, while nominally for cars of that capacity, is required

to carry a load of 121,000 lb. in addition to the light weight

of the car body, thus making it available for use under 55-

ton cars. Except in tlie case of those sections which are not

identical for all three trucks, the text of the specifications is

given below. Sections wlicre differences occur have been
summarized to cover all three trucks and the difference

dearly pointed out.

Material Options.—\^'hereve^ more than one kind of ma-
terial or construction is shown on drawing or mentioned in

Sf>ecif\cation. it is understood that either may be furnished

spects with arch bar truck where this type of truck is per-

mitted. They must be made in accordance with M. C. B.

specifications and have a transverse section modulus in the

top member of eight for the 40-ton truck, 10 for the 50-ton
truck, and 12 for the 70-ton truck.

Truck Bolsters.—^To be: (I) Cast steel bolster with in-

tegral center plate; (2) cast steel bolster with separate center

plate, or (3) pressed steel or built-up bolster. Inside bear-
ing surface of cast steel center plate to be dressed. Cast
steel and built-up bolsters must interchange with pressed
steel bolsters. Cast steel bolsters must have a section mod-

3^x3xfg Angle

-47'-9i Lengthof Co^-er Plate --"Cirite^^ilTb^Fli^A.^iyi^i^i'-
" -":±^

46-6i between End SillAngles - "• ' - -?--'? •-">.^- .T '^
~

Fig. 16—Underframe for the 70-Ton Steel Gondola Car

by the builder unless otherwise specified. Specialties to be

as covered in contract.

Forgings.—Forgings may be made of either steel or

wrought iron.

Truck Frames.—For the 40- and 50-ton trucks, the truck

frames are to be: (1) Cast steel side frame of U-section

members with M. C. B. standard removable journal box;

(2) cast steel side frame of U-section members with journal

box cast integral, or (.5) arch bar type. E.xcept for the

exclusion of the arch bar ty[)e, the same types of side frame
are specified for the 70-ton truck.

Tie bars for cast steel truck side frame ta be of the short

tyj>e, two per frame.

Cast steel side frame must meet limiting dimensions shown
on limiting dimension drawing, and interchange in all re-

ulus vertically 10 per cent greater than pressed steel bolsters.

Built-up bolsters must be as strong vertically as pressed steel

bolsters. .\\\ bolsters to have a transverse strength at least

50 per cent of vertical strength.

Center Plates.— (1) Droj) forged, or (2) cast steel.

Side Bearings.—See body specifications.

Brake Beams.—Each 40-ton and 50-ton truck to be

equipped with two M. C. B. No. 2 brake beams, and each

70-ton truck to be equipped wiOi two M. C. B. No. 3 brake
beams, all conforming to limiting outline and general condi-

tions shown on drawing.

Brake Shoes.—To be: (1) With reinforced back, or (2)
plain cast iron.

Wheels.—For the 40-ton trucks the wheels are to be
M. C. B. standard for cars having axles with 5-in. by 9-in.
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journals. To be cast iron, weighing about 700 lb. each.

Wheels to be in accordance with M. C. B. specification, and

to be mounted on axles with a pressure of from 40 to 60 tons.

For 5S-ton hopper cars, the wheels are to be: (1) wrought

steel, (2) cast steel, or (i) cast iron. For all other SO-ton

- 9-Ss Inside mdlh -

ard, wrought steel, for cars having axles with 6-in. by 11-in.

journals. They are to be in accordance with M. C. B. speci-

fications, and mounted with a pressure of from 70 to 95 tons.

Axles.—To be of open hearth steel, smooth forged or rough
turned between wheel seats and journals to be burnished. To

S'8u/bL. cm Lb.

Capacity Level Full ?SOS Cu. Ft

Cofacify mill 30°Heap 2978 Cu, Ft.

SECTION THROUGH CND HOPPER

^

3jSii___
SECTION THROUOH CENTER HOPPER

Fig. 19—Sections of the Standard 70-Ton Hopper Car

cars the wheels are to be cast iron. Wheels to be M. C. B. be in accordance with M. C. B. specifications with sulphur

standard for cars having axles with SJ^-in. by 10-in. jour- and phosphorus content modified to limit of .06.

nals. Cast iron wheels to have a nominal weight of 725 Journal Boxes.—To be of malleable iron, cast or pressed

I Plan of the Standard 50-Ton Truck

lb. eacli. Cast iron wheels to be mounted on axles with a

pressure of from 45 to 65 tons, and steel wheels with a
pressure of from 65 to 85 tons.

The wheels for the 70-ton truck are to be M. C. B. stand-

steel, complete with lids and M. C. B. type reinforced wooden

dust guards suitable for axles with 5-in. by 9-in. journals,

5J'j-in. by 10-in. journals, or 6-in. by 11-in. journals, as the

case may be. All boxes to be thoroughly cleaned and packed
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with journal box packing which has been saturated with

freight car lubricating oil.

Journal Bearings.—To be of brass, lead lined, M. C. B
specification grade '"A."

Journal Bearing Wedges.—To be: (1) drop forged, or (2)

cast steel. Wedges to be M. C. B. type, suitable for axles

Painting.—Trucks to receive two coats of carbon black
paint. Paints to be in accordance with United States Stand-
ard Specification which are shown in the speciiications for

the car bodies.

The following United States Standard Specifications, for

journal box packing and journal box oil, are to apply:

Fig. 21—General Plan of the Standard 70-Ton Truck

with 5-in. by 9-in., Syi-in. by 10-in., or '6 -in. by 11-in.

journals, as the case may be.

Material Specifications.—The following M. C. B. specifi-

cations for materials are to apply:
Axles
Bolts and nuts
Boiled linseed oil

Brake beams
Brake shoes
Carbon steel bars for

springs

Cast iron wheels
Cast steel bolsters

Cast steel truck side frames
Steel wheels
Helical springs

Japan drier

Journal bearings

Malleable iron castings

Mild steel bars

Steel castings

Pressed steel bolsters
ailway Raw linseed oil

Red lead

Rivet steel and rivets

Structural steel, steel plates and steel

sheets for freight equipment cars
Turpentine
White lead for lettering

Wrought iron bars

JOURNAL BOX PACKING SPECIFICATIONS

The material desired under these specifications is curled

vegetable fiber so curled as to impart to it the maximum
resiliency; wool and cotton threads free from large lumps of

an}' one component part and thoroughly machined and inti-

mately mixed with the curled fiber in the following propor-

tions :

(A)—Vegetable fiber—20 per cent
(B)—Wool waste —40 per cent
(C)—Cotton waste —40 per cent

JOURNAL BOX OIL SPECITICATIONS

The oil required shall be well oil, and will not be accepted

if it: (1) flashes from May 1 to October 1, below 298 deg.

F., or from October 1 to May I, below 249 deg. F.; (2) has

W/dfh of Top Section
.Cored Holes F

This Recess to be placed In Side Frame
for 70 Ton Trucks only to clear Tructt
Spring Bolt.

Table of Dimensions 8. Tolerances

Frame
|
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|
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|
J |k | L |m N
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a gravity at 60 deg. F. below 28 deg. or above 31 deg.

Beaume; (3) from October 1 to May 1, has a cold test above

10 deg. F., and from May 1 to October 1, has a cold test

above 32 deg. F.
; (4) shows any precipitation when live

cubic centimeters are mi.xed with 95 cubic centimeters of

gasolene.

The precipitation test is to exclude tarry and suspended

illustrations. The 40-ton truck calls for arch bars of 1 y»-in.

material, while the 50-ton truck (Fig. 20) calls for arch

bars of ll'^-in. material. The 70-ton truck is shown (Fig.

21) with the cast steel side frame, as the arch bar type is

not permitted to be used on this truck. The limiting di-

mensions all side frames must meet is shown in Fig. 22.

The pressed steel bolsters for the 40- and 50-ton trucks

Fig. 23—Pressed Steel Bolster for the Standard 50-Ton Truck

matter. It is made by putting 95 cubic centimeters of 88 deg. are of similar design, the chief difference being in the weight

B. gasolene, which must not be above 80 deg. F. in tempera- of material used. The 50-ton bolster design is shown in

ture, into a 100 cubic centimeter graduate, then adding the Fig. 23. The bottom plate is ^ in. thick in the 50-ton

prescribed amount of oil and shaking thoroughly. Allow to and J^ in. thick in the 40-ton. The 70-ton truck bolster,

-7:5-"

f



Machine Tool Equipment Needed
To Better Meet the Needs in Repairing Locomotives
and Cars the Shop Equipment Must Be Improved

DURIXG the years immediately preceding the outlireak

of the European war, the railroads of the United
States spent approximately $12,000,000 annually for

shop machinery and tools. In the year 1914 there was a

serious falling off in the net operating revenue of the roads,

and as a result the expenditures were reduced wherever

possible. Consequently only $9,000,000 was spent for ma-
chinery and tools during 1915. Throughout the past two

years there has been an unusually strong demand for ma-
chine tools for war work and the railroads have confined

their purchase principall}- to tools which were urgenth'

needed. Although no general statistics are available, it is

safe to say that the expenditures for tools have been even

smaller during the past two years than in 1915. With the

great advance in prices, a given expenditure of course rep-

resents a much smaller amount of shop equipment. Taking
this into account and considering also that the roads are

handling far more traffic than ever before, it is quite evi-

dent that they are in need of a large number of machine

tools at present.

Although there has been no reduction in the prices of

machine tools, other changes have taken place which should

not be overlooked when considering the advisability of

making purchases. The past year has brought large wage
increases to all classes of mechanics. While in 1915 the total

compensation paid by the roads to mechanics, helpers and
apprentices was over $90,000,000, for the present year it

will probably be 40 per cent higher, or about $125,000,000.

There are but few methods that can be used to offset this

increase. One that deserves attention is the use of improved

machine tools to increase the output per man. Suppose only

2 per cent more output could be secured by providing better

tools. Figuring interest and depreciation at the rate of 12

per cent annually this saving would justify the expenditure

of more than $20,000,000. All who are familiar with shop

conditions will agree that with improved equipment much
greater economies could be effected. Aside from the direct

saving in labor there would be opportunities for increasing

the efficiency of operation by reducing delays and making
it possible to get more service from equipment.

During the past winter it was impossible to care for

equipment properly at some points, due largely to the in-

adequacy of the roundhouse facilities. The machine tool

equipment of engine terminals is usually made up of tools

that have outlived their usefulness in the shop and should

have been sent to the scrap pile instead of to the roundhouse,

v.-here time lost in doing the work may result in costly delays.

The need of first-class tool equipment in roundhouses has

been recognized for some time. One superintendent of mo-
tive power recently stated that he thought with the large

locomotives now in use requiring frequent heavy work,

every roundhou.se should have a few pits equipped for

handling heavy repairs in order that the heavy roundhouse

jobs could be taken care of promptly. The necessity for

keeping down the expenditures has jirevcntcd roads from

buying the equipment they have required in the engine

houses. Better facilities at these points will help to pro-

vent such costly congestion as occurred last winter, and

should certainly be provided.

.Altiiough the machine tools most urgently needed aro

tho-e required for roundhouse work, many shops should

have additions for their equipment, or replacements for obso-

lete tools. There are wide variations in the conditions on

difff-rent roads. Some have followed a consistent policy of

buxing sliop machinery regularly as additional rolling stock
was secured. On other roads the repair facilities are not
sufficient to take care of the equipment under the present
conditions. It is, of course, advisable to have all locomo-
tives repaired on the home road if possible. While it may
not be feasible to build additional shops at this time, the
capacity of existing shops is usually limited, not by the
number of pits but by the machine facilities and in most
cases a few tools, judiciously chosen, will make it possible

to increase the output considerably.

The question of providing good repair facilities is of such
importance that it should receive first consideration when
ordering tools. Under the present conditions, however, the
reclamation of materials offers such unusual opportunities
for reducing expenses that it may be found advisable to

include a considerable amount of machinery in the tool pro-
gram for such work. As specific instances of equipment
that is being reclaimed to good advantage at this time flues,

rails and bar iron may be mentioned.
Granting that the roads need a great many machine tools

at this time, the question of their ability to secure them
naturally suggests itself. There seems to be a general
opinion among railroad men that tools of all classes are
hard to get and deliveries are ver\' slow. While it is true
that in the past there have been delays in securing tools, the

situation has improved and reasonable deliveries are now
being promised on practically all types of machines.

Before going into the subject more in detail, it may be
well to give a short account of the work of the machine tool

section of the War Industries Board. Although an advisory
body without executive authority, the board has done much
good in directing the manufacture and distribution of ma-
chine tools. A schedule of production was secured from
every shop and from the data furnished it was determined
whether the production of various machines was greater or
less than the demand. This made it possible to comman-
deer tools with the minimum of inconvenience to private

industries. The requirements of munition plants are being
estimated and a reserve of tools set up for such work. Com-
panies which formerly did not manufacture machine tools

have been induced to enter the field, thus increasing the

jiroduction of machines that were badly needed. By pre-

venting speculation in machine tools the board has helped
to keep the prices on a reasonable basis. While there has
been some costly duplication of facilities, the production and
the demand have been controlled as much as possible and
the conditions are fast becoming normal.

The commandeering of tools for government work has not

interfered with the delivery of tools to railroads to anv great

extent. Since the roads are now under government control

they will probably be given preference in arranging for

priority of orders. Some of the tools which the railroads use
in large number can now l)e delivered from stock, and nearly
all can be secured within six months from the date ordered.

In fact the only classes of equipment on which deliveries

are much .slower than usual are the extremely heavy tools

and special cquiimicnt of which small numbers are built.

coon nKi.iNKKiKs ix :NrosT cases

Information received from the manufacturers of tools

indicates that the conditions as regards deliveries are at the

present time about as follows:

Lathes: \ few of the .smaller sizes can lie delivered from
stock. On the larger sizes deliveries vary from two to seven

209
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months, depending on the swini; and length of bed. It is

almost impossible to secure wheel lathes, as plants equipped

to manufacture large tools are devoting all their time to

working on government orders.

Turret laihcs: All sizes and types can be furnished in

from two to five months' time.

Boring mills: With the exception of the larger sizes used

for tires and wheel centers, deliveries can be secured in from

two to three months. The larger machines are not available

at this time and probably cannot be secured for some time

to come.

Plan-ers: No class of ecjuipment has been more in demand

than large planers. The urgent need for these tools for war

work has led to the introduction of a new type of machine

which has a concrete base. The medium and smaller sizes

can be secured in from four to twelve months, however.

Milling machines: Deliveries of the ordinary sizes of

plain and universal milling machines can be made within

six to twelve months, while for heavy milling machines the

time is somewhat longer.

Shapcrs: Deliveries vary from four to eight months.

Drill presses: Sizes up to six feet can be secured in from

three to eight months; on radial drill presses and on the

other types the time required is even shorter.

Cylindrical and surface grinding machiyies: Small stocks

of some sizes are on hand and other machines can be sup-

plied in from two to eight months.

Portable tools: \\\ types and sizes can be furnished

within two months from the date ordered.

Electric welding equipment: Deliveries can be made in

from one to three months.

Electric motors: All sizes required for driving machine

tools can be furnished within two months.

Blacksmith and boiler shop equipment: Steam and power

hammers can be supplied in from two to four months,

forging machines in six months and bolt machinery in three

to five months. Deliveries of punches and shears can be

made within one month; flangers are available within four

months.

Wood working machinery: Deliveries are practically nor-

mal, one to three months being required to fill orders de-

pending on the type of machine wanted.

From the data given above it is evident that while some

difficulty might be experienced in securing complete equip-

ment for new shops owing to the great demand for certain

types of machines, the ordinary requirements can be met

with but little delay. Machine tool prices are stable and

there is no longer any thought of postponing buying in an-

ticipation of a possible decrease in prices. The railroads

have everything to lose and nothing to gain if they restrict

their orders for machine tools. With labor costs continually

rising, they have every inducement for replacing the old

equipment with modern machine tools. The roads must

operate at the highest efficiency in order to handle the pres-

ent enormous traffic. Better shop equipment will help them

to realize that aim. Their purchases in the past three years

have been entirely inadequate, but this year the roads should

make up for it and should place larger orders for machine

tools than during any previous year.

ORGANIZATION MAINTENANCE*

Superintendent Moti

BY A. R. AYERS
c Power. New York. ChicXo A St. Lo

Old Tracings Asked for by Red Cross.—The American

Red Cross requests manufacturers and others using tracing

cloth to donate discarded tracings to the Red Cross. The
tracings are washed and the material—linen or cotton—is

employed for the making of surgical dressings to be used in

the field hospitals. The Red Cross has made arrangements

with large laundries in all cities to collect material of this

kind, and any organization wishing to aid should call up the

local Laundry Owners' Association, or one of the large

laundries in his city, who will send for such material as he

will give them.

One of the greatest problems before the railroads, as a

result of the j)resent intense industrial activity, is that of

keeping up their organizations to a point whicli will accom-

plish the necessary results. Chief among the factors which

make this problem difficult is the constantly changing per-

sonnel of the organizations, brought about by officers and

foremen as well as workmen leaving railroad service for

military or industrial occupations. For many years rail-

roads have been operated by men of long experience in that

particular work; the workmen as well as those in supervis-

ing capacities were thoroughly familiar with the details, and
properly handled most situations as a matter of routine and
witli very little detailed instruction. This brought about a

situation, where the proper handling of a given task was
frequently put up to the workman to whom it was assigned

with practically no detailed instruction from the man who
assigned the work; the workman was supposed to know his

Imsiness.

Conditions have changed in recent months, and on all

the railroads we are doing the work with men who, in many
cases, have had no previous railroad experience; this applies

to the road work as well as shop work. This condition

makes a heavy burden on supervision and it is necessary

for supervision to change its methods materially; the work
can no longer be put up to the man without instruction.

When a man lacks previous experience, or perhaps lacks

initiative, it is necessary to instruct him in detail concern-

ing the work which he is to do. and in many cases even

supervising officers and foremen, who may be new in their

present positions, do not understand very definitely just

what is expected of them.

Difficulty in getting results is sometimes ascribed to in-

difference on the part of the men, and while this may be so

in many cases, it is also true that much of the difficulty is

due to lack of experience of the men, and lack of proper

supervision and instructions. Tliere are many conditions

existing in shops and engine houses which were not very

strongly objected to by the old timers, who were used to

them, but w-hich contribute quite largely to indifference and
inefficiency on the part of the new and inexperienced em-

ployees. Some of these conditions are. poor light, lack

of sufficient heat, poor floors, lack of proper small tools and
worn out machinery. ]Men who are used to working with

labor saving devices do not take kindly to places where they

have to do the same work by main strength and awkward-
ness.

There is no question that a much heavier burden has been

placed on our supervision, on account of the necessity of giv-

ing detailed instructions to new men, which were not re-

quired W'ith the older men, and where this has been recog-

nized, and where the supervising force has been organized

to meet the conditions, excellent results may be obtained

which will more than repay the additional expense.

The continual changing of the working force, requiring

the constant educating of new men. requires more than usual

courage, resourcefulness, cheerfulness and enthusiasm on

the part of the foremen, as well as ability in their particular

kind of work. Nothing is more important at this time than

to inspire these qualities in the men who are close to the

firing line.

In the present emergency, I am prompted to quote from

the address of J- F. Deems, when he was president of the

American Railway Master Mechanics Association in 1907:

"We may w'ork in brass and steel and leave the most perfect

mechanism ; w-e may develop and improve and evolve methods

and practices until nothing more can be desired; we may

'.Abstract of a paper presented before the Western Railway Club.
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reach perfection in all these, in mechanism, structure and
method, and yet our bequest be a failure and itself a burden

unless we provide that which is paramount, which is over

and above the sum total of all this, and for which, even to-

day, events throughout the world are cr\ing aloud—the man.

A man prepared, experienced, earnest; hopeful and happy;

consecrated to his work and ready to the hand of the future."

There are many such men in our organizations; some of

them we know, others we have not yet discovered, and it is

up to us to know that our working conditions in shops and

on the road are the best that can be afforded, that our super-

vision is ample and capable, so that men will understand

their duties and will be happy, contented and enthusiastic

in the performance of them, in order that nothing may be

left undone to give our last ounce of energy in supporting

this Government and those who are fighting for us to win

this war.

DISCUSSION

The consensus of opinion was that there is need for an

increased number of foremen at this time. Less supervision

is re(|uired where the piece work system is in effect than
where the men are on day work. Some stated that it was
impossible to get men to stay on the work long enough to

train them. A. R. Kipp (Soo Line) brought out the fact

that the workers at this time have not the same spirit as

formerly and it will take a different kind of supervision to

secure results. As there is a spirit of carelessness and in-

difference in the workers, the foremen must put in a per-
sonal touch to give them inspiration and incentive. T. H.
Goodnow (C. & N. W.) expressed the opinion that the

seniority rule makes it very difficult to secure foremen and
often makes it impossible to get the best men who could be
chosen in supervisory positions. The organization and rules

of the unions have removed the ambition which workers
formerly had. Another difficult}' is due to the fact that the

majority of men now doing the work in some departments
are foreigners. With the shortage of labor and the attitude

of the labor organizations it is difficult for the foremen to

secure results. The men in the higher positions should up-
hold the foremen in order that they may secure the sup-
port of the men in the ranks.

Freight Car and Tender Truck Bolsters
An Explanation of the General Principles Involved

in the Design, Loading and Testing of Truck Bolsters

BY G. S. CHILES AND R. G. KELLEY

THE decided lack of uniformity in the specified re-

quirements of various railroads regarding the design

and testing of truck bolsters for cars and locomotive

tenders appears to warrant the following investigation. It

is proposed to develop a method of testing such bolsters,

especially with regard to the method of loading, which will

be more in harmony with the designing practice of the

present day. Disregarding such factors as the chemical and

physical properties of the steel, annealing, workmanship,

finish, marking, weight, test coupons, etc., the question of

design will be confined to a consideration of the method

of loading, allowable fibre stress, method of testing and the

specified deflection and set. As the general principles in-

volved in a specific case are of interest rather than a tabula-

tion of differences for bolsters of various capacities the in-

vestigation will be limited to those used under 50-ton

freight cars.

The specifications of some railroads call for an allow-

able, calculated fiber stress for a given vertical and trans-

verse load, and as this is, perhaps, best illustrated by a

sample of the usual form of specification, the following

examples are submitted. While the requirements for the

transverse loads are also included, the discussion which fol-

lows will have to do primarily with the vertical require-

ments :

Example 1
—"Holsters are to be designed for maximum fibre stress not

to exceed 10,000 lb. per square inch under a 72.000 lb. vertical load
concentrated at the center plate, with supports at centers of spring
bearings."

Example 2—"Holsters must be designed to carry upon the center plate
when supported at the spring seats, with an extreme fibre stress of not
more than 16.000 lb. per square inch, a static load of 100,000 lb."

Exan^U 3—"Cast steel truck bolsters must be designed for vertical loads
delivered at the center plate by the body bolster. This load on each
trtick bolster is to be taken as one-half of the total load, which is com-
prised of the sum of the following:
^A)—Light weight of car body above truck bolsters.
CB)—Pated capacity of car plus 10 per cent overload.
(C)—Fifty per cent of the sum of (A) and (B) for impact. Direct

•tresses due to vertical load must not exceed 15.000 lb. per square
inch,"

Example 4—"Bolsters are to be calculated by the three following methods.
and in no case should the maximum stress exceed 9,000 lb. per square
inch.

(A)—Vertically wilh 73.000-lb. load concentrated on center plate and
bolster supirartcd at centei-s of spring bearings.

(B)—Vertically with 73.000-lb. load concentrated equally on one side
bearing and center plate and bolster supported at centers of
spring bearing.

fC)—Tr.-insverselv with a load equal to 50 per cent of vertical loading
.ind concentrated at center in transverse direction, wiih bolster
sup,iorted .-'.t center of column."

It is plainly evident that the specified requirements of

Example 2 are equivalent to limiting the fibre stress to 10,-

000 lb. for a center plate load of 62,500 lb., or to 11,000
lb. for a center plate load of 68,750 lb. For a 73,000-lb.

center plate load, the equivalent stress would be 11,190 lb.

per square inch.

In the specification cited in Example 3, limiting fibre

stress of 15,000 lb. per square inch is .specified, based upon
a loading which is equal to the sum of the light weight of

the car body above the truck bolsters plus the rated capacity

of the car increased by 10 per cent, which is usually con-

sidered to be the bolster design load, plus an amount equal

to 50 per cent of the sum of these two amounts which is

added to compensate for impact. A specification drawn
up in this form is equivalent to one in whitj the 50 per

cent overload provided for impact is omitted and the limit-

ing value of the fibre rtress is specified to be 10,000 lb.

per square inch. In fact, this specification is in reality

almost identical with the specification quoted in Example

1, with the exce[)tion that in the latter case the design load is

a specified amount and is not estimated for each individual

design of bolster. A design load of 68,500 lb. is quite often

specified for a 50-ton capacity truck bolster.

In Example 4, the fibre stress is limited to 9,000 lb. per

square inch and the direct vertical load, by which is im-

plied the center plate load, as explained in paragraph (A),

is .specified to be 7.3,000 lb. instead of 72,000 11,. as in Ex-

ample 1. A vertical eccentric loading such as the one de-

scribed in paragraph (B), in which one-half the total ver-

tical load is assumed to act at the center plate and the bal-

ance at either side bearing, requires that the bolster be de-

signed for greater strength near the side bearings, a? will
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be explained more in detail later on. The transverse load

is now quite commonly specified, requiring 50 per cent of

the calculated vertical strength, some railroads requiring

even higher values, but as the transverse strength or test

requirements all specify a load at center only with supports

at the centers of the columns, tliis phase of the subject is

not as important and will not be considered at such length

as the vertical.

A number of bending moment diagrams for various types

of loading arc reproduced in Fig. 1. Throughout the article

all values of bending moment are expressed in inch pounds.

On account of lack of space, the words "inch pounds" or

their abbreviation are omitted in the diagrams. The fir.st

diagram represents the system of loading provided for in

the specification of Example 1 with the exception that a

load of 73,000 lb. is used instead of a load of 72,000 11).

As the loads usually specified range from 68,500 lb. to

73,000 \b. for convenience in making comparisons of the

different methods a normal load of 73,000 lb. will be used.

The second diagram is similar in all respects to the first

diagram, with the exception that it is based upon a load

equal in amount to but one-half the load, or 36,500 lb. As
in the first case, it is assumed to act at the center. In the

third diagram also, the load is equal to but one-half the

original load, but instead of acting at the center of the

bolster, it is assumed to act at the center of the left side

bearing or at a distance of 133^4 in. from the left support.

The fourth diagram represents the system of loading speci-

fied in case (B) of the specification of Example 4, w'hich

requires that the bolster be designed for a load concen-

trated equally on the center plate and on one side bear-

ing. It will be readily apparent that this diagram is in

reality, the algebraic sum of the second and third diagrams.

The fifth diagram of Fig. 1 is the maximum moment dia-

gram for the combined loadings specified in case (A) and

case (B) of Example 4, which were shown graphically in

tlie first and fourth diagrams. In designing bolsters to

meet the requirements of a specification of the type illus-

trated in Example 4, the maximum moment as indicated by
the lower heavy line in the fifth diagram must be used.

Reference to this line will bring out the fact that the

bending moment at the side bearing increases from a value

of 492,750 in. -lb. for the case in which the load is con-

centrated at the center plate, to a value of 652,734 in. -lb.

for the case in which one-half the load is assumed to act at

the side bearing and the other half at the center plate, or

in other words, in the latter case the bending moment at

the side bearing is 132 per cent of that resulting from the

normal bending moment due to the concentration of the

entire load at the center plate. The area of the small tri-

angle readily illustrates the change in the bending moment
diagram for a concentrated load acting at the center plate,

which is brought about by this assumed double system of

loading.

It will be recognized that this diagram is complete but

for that half of the load which acts at the left side bearing

only. Were the other half of the load assumed to act at the

right side bearing and the diagram completed, it would be

S}'imnetrical. In working up a bending moment diagram, it

is much more convenient to consider but one side only—in

fact, by using the value of 246,377 in. -lb., which is shown
at the center of the third diagram, it is only necessar\- to

lay out construction lines for one-half the length. This
method is followed in diagrams 6 and 7 and the moment
diagrams which follow. A diagram is not absolutely essen-

tial, but it provides a ready means of ascertaining just what
parts of curves 1 and 4 enter into the construction of curve
5. It is absolutel)- necessary that the maximum value of

the moment, whether it be of curve 1 or 4, be used if it is

desired that the design meet the requirements of the speci-

fication cited in Example 4.

In the first five diagrams of Fig. 1, the spread of the

side bearings was assumed to be 50 in., or 4 ft. 2 in. The
last diagram of Fig. 1 is in reality two distinct diagrams,

each having a different spacing of side bearings^—on the

left half of the diagram, designated as No. 6, the spread of

the side bearings is 60 in., or 5 ft. in., while for the

right half of the diagram, designated as No. 7, the side

bearings arc spaced 64 in., or 5 ft. 4 in. apart. The heavy
line indicated by the figures 6 and 7, respectively, de-

fines the maximum bending moment for a .system of load-

ing wherein on the one hand one-half of a load of 73,000

lb. acts at the center plate, and the other half acts at the

side bearing, and on the other hand, the entire load of 73,-

000 lb. is concentrated at the center plate. Considering the
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1—Seven Bending Moment Diagrams for Varying
Bolster Loads

bending moment at the side bearing due to a load concen-

trated at the center plate as 100 per cent, the bending mo-
ment when one-half the load acts at the side bearing and
the other half at the center plate attains a value of L39

per cent and 142 per cent for these two cases respectively,

whereas it was 132 per cent for the case in which the side

bearing spacing was SO in. or 4 ft. 2 in.

The reason why the maximum bending moment at the

side bearings increases in proportion as the spread of the

side bearings is increased, becomes readily apparent when
we recall the fact that one-half of the total load was as-

sumed to act at either side bearing, irrespective of how far

apart they were spaced.
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Bending moment diagrams have now been developed for

specifications which call for a system of loading wherein

the entire load is concentrated at the bolster center plate and
also for those specifications which provide that the load shall

be concentrated at the center plate or divided equally be-

tween the center plate and one side bearing. With respect

to the latter case, three different side bearing spacings have
been used in order to bring out the effect upon the bending
moment due to differences in the spread of the side bear-

ings, and to emphasize this point as regards its effect upon
the form of diagrams 5, 6 and 7, and to provide for a ready
comparison, all three diagrams have been reproduced in

Fig. 2.

Another type of bolster specification is one in which it is

required that the bolster shall be designed for a certain

given section modulus (Z). The formula given in Fig. 3

and developed by W. F. Kiesel, Jr., assistant mechanical

engineer of the Pennsylvania, represents an example of this

method. Although this formula, in the form in which it is

presented does not take into account the spacing of the side

bearings, bolsters so designed have a greater relative section

modulus near their ends than would be the case were they

designed to the first diagram of Fig. 1. This formula as

given is based upon a fibre stress at the center of 12,500

lb. per square inch. In order to demonstrate how a bending
moment diagram constructed according to this method com-

pares in a general way with the diagrams 1, 5, 6 and 7,

the bending moment as called for by this equation is plotted

as curve 8 in Fig. 2, the other diagrams being a series of

straight lines.
. It is to be borne in mind, however, that the

ma.ximum value of the fibre stress used with diagrams 1.

5, 6 and 7 range from 9,000 to 12,000 lb. per square inch.

usually 9,000 or 10,000 for tension and 11,000 or 12,000

for compression being specified, although some specifications

provide that the maximum values of tension and compres-
sion shall be equal in amount, that is, not over 9,000 for

either tension or compression.

In order to provide a ready comparison of all the various

methrxls employed in the design of boLsters, the section

mrxluli as determined from diagrams 1, S, 6 and 7, based
upon a fibre stress of 9,000 lb. per square inch, are plotted

in Fit'. S. together with that u.sed in connection with the

formula just presented. It is evident that the diagram de-

veloped from the formula, in which a value of 12,.=i00 lb.

is employed for the fibre stress, approximates very closely

to the requirements at the side bearings of diagrams 5, 6
and 7, but provides for a considerably smaller value of sec-

tion modulus for that section of the bolster included between
its center line and a point located about 24 in. from the
support, i. e., it provides for a section modulus of 112.4 at
the center of the bolster as compared with 156.0 for either

of the diagrams 1, 5, 6 or 7. That portion of the diagrams
which is based upon an assumption that one half the load
acts at the center plate and the other half at the side bear-
ing, and which gives a smaller section modulus than that
resulting from a load concentrated at the center plate, is

shown by dotted lines. The greater value of the section

modulus corresponding to the maximum bending moment
should he used and these values are indicated by the full

lines.

It has been quite generally the practice heretofore to em-
ploy in the design of bolsters the method outlined in Exam-
ple 1 and also shown as one in Figs. 2 and 3, but due to the
fact that the large percentage of bolster failures occurred in

the vicinity of the side bearings or ends, and influenced by
the investigations as to the action of the forces, the practice

of designing bolsters according to the recjuirements of speci-

fications such as the one cited in Example 4 and illustrated

by diagram 8 of Fig. 2, has in most cases been adopted by
designers and one or the other of these two methods is now
usually specified.

Assuming a horizontal force equal in amount to 0.4 of
the vertical load IF to act 72 in. or 6 ft. above the rail, in

accordance with the practice followed in designing M. C. B.

axles, it is evident that the reaction at the side bearing, due

Fig. 3—Section IVIodiilus Curve

to this action, would depend upon the side bearing arm;
that is, the distance from the center of the side bearing to the

'center of the bolster. With a center plate bearing located

26 in. above the top of the rail, the arm of the horizontal

force would be 72 in. minus 26 in. or 46 in. as compared
to a side bearing arm of 25 in., 30 in. and 32 in. for side

bearings having a spread of 50 in., 60 in. and 64 in. re-

spectively, as was the ca.se in the diagrams of Fig. 1 and
the resultant side liearing reactions in terms of IF would
become 0.736IF, 0.6131F and 0.5751F respectively. For a
center plate load of W equal to 73,000 11)., the numerical
valu(,' of tiie reactions at the side bearings becomes 53,728 11)..

44,773 lb. and 4I,')75 lb. These amounts arc shown just
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above the arrowheads at the location of the side bearings

at the left of each of the three diagrams in Fig. 4.

When a load comes on either side bearing due to the

action of a horizontal force, there are in addition to tiie two

equal reactions at the bolster spring seats resulting from the

73,000 lb. load at the center bearing, reactions occurring at

each spring .seat, the maximum reaction due to the side bear-

ing load being at the spring bearing adjacent to the loaded side

bearing. In case the side bearing arm is equal to or greater

than one-half the distance between the bolster spring seats,

the horizontal force might be just sufficient to cause the

maximum reaction to equal the tilting force, in which case

the other reaction due to this force would equal zero. Any
increase in the horizontal force above this amount would

cause a negative reaction at the sjiring seat opposite the

loaded side bearing end. However, the spread of the side

bearings in all three of our assumed spacings is such as

to cause a positive reaction at each spring seat for the action

due to the horizontal force alone, irrespective of its amount.

Based upon the same assumption that a horizontal force

equal in amount to 0.4 of the vertical load, acting at a

point 72 in. above the rail, the bolster reactions, due to the

reactions at the side bearing as determined in the preceding

paragraph as well as the bolster reactions due to the direct

vertical load, are also noted at the low-er right and left hand
corners of each of the diagrams of Fig. 4. These reactions

The figures at the lower right hand corner of the dia-

grams represent the bolster reactions at the right point of

.-upj)ort corresponding to the bolster reactions at the left

|)oint of support as determined above. These reactions at

the right point of support are minimum reactions for this

condition of loading and will be found to be 12.6 per cent.

11.? per cent and 110 per cent respectively, of the normal

T"T

-38i-

It.SOOlb.

BO.SOBLb.

\
M.S00U1.

74,9}2li.

3i,S0OLb
9.420

4S.$20lb.

Fig. 5— Diagr

3e.S00ib.
4.945

41. 441ib.

36.SOOlb.
3.S43
40. 043Lb.

-Diagrams Sliowing the Reactions Due to Combined Vertical

and Horizontal Forces

of Bending IVIoments Due to Combined Vertical

and Horizontal Forces

reaction of 36,500 lb., due to the direct static load of 73,000

lb. acting at the bolster center plate.

Were the horizontal load assumed to act in the opposite

direction, or towards the right, these reactions at the right

and left points of support would be merely transformed,

i. e., the maximum reaction would occur at the "ight sup-

port and the minimum at the left support. According to

tlie method of loading outlined in Example 4, (A) and (B),

and illustrated by the fifth diagram of Fig. 1, the maximum

Jj-—ic- 4 --

were determined, of course, by considering the bolster as a

single beam supported at the ends, and carrying a single

concentrated load. Thus in the group of figures in the

lower left hand corner of the upper diagram, the value of

36,500 lb. represents the reaction at the left support due to

the concentrated load of 73,000 lb. acting at the center of

the bolster, (i. e. center plate load). Similarly, the value

of 44,308 lb. represents the reaction at the left support due

to a load of 53,728 lb. acting at the left side bearing (i. e.

side bearing reaction determined in preceding paragraph)

and it is determined by multiplying this load by its moment
arm about the right point of support and dividing the sum
by the distance between the two points of support, thus:

53,738 X 63.5 -^ 77 = 44,305 lb.

The maximum bolster reaction at the left point of support

is equal to the sum of these two reactions or 80,808 lb., an
amount which is 221 per cent of the normal reaction of 36,-

500 lb., due to the direct static load of 73,000 lb. acting at

the bolster center plate. Similarly, the maximum bolster

reactions at the left for each of the other diagrams will be

found to be 76,330 lb. and 74,932 lb., which amounts in

terms of per cent of the normal reaction, are 20Q per cent

and 205 per cent respectively.

4- ---"4

'^ S0.lg6

9i.niLb.

S2.S9Slb.

4S.990U>.
"i i.2Ze I

S2,ZI8Lb.

32 -4

I"' 4B.

4S.990Lb
48.424
94.414 Lb.

t
4S.990Lb.
4.4eS I

Fig. 6—Diagrams of Reactions Due to Horizontal Forces Plus Ver-
tical Forces Increased 26 Per Cent for Vertical Impact

reaction for the bolster having a spread of side bearings

of SO in. will be found to be 48,351 lb. or 132 per cent of

the normal reaction, due to the direct load acting at the

center plate, this being the reaction adjacent to the side

bearing which carries one-half the vertical load. Were such

a condition to actually occur in service, the reaction at the

other end of the bolster would be 24,649 lb. or 68 per cent
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of the normal reaction, as indicated at the right of diagram under these circumstances to at least 20 per cent more than
4, Fig. 1 and at the top of Table I. As mentioned above, their designed capacity." As regards the load the axle was
in designing bolsters according to this method, the process designed to carry, they state: "The axle recommended by
is shortened by making use of a moment diagram similar your committee is therefore designed to carry 31,000 Ib^,

Fig. 7—Bending IVIoment Diagram With 91980-Lb. Center Plate Load

to that part of diagram 5, Fig. I to the left of the center

line for both ends of the bolster.

In constructing the bending moment diagrams of Fig. 5,

the direct load W acting at the center plate was taken as

73,000 lb. and the horizontal force H assumed to act 72 in.

above the rail, equal to 0.411' or 29,200 lb. In making their

recommendations as to the loads to be employed in the de-

Fig. 8— Bending Moment Diagrar •Lb. Center Plate Load

including body, trucks and loading. It should be distinct-
ly understood that the axle recommended is to carry this
weight, as the sum of the weights of the car body and trucks
and lading when using 33-in. wheels."

In Fig. 5, in addition to the bending moment diagrams
9, 1^0 and 11, for combined vertical or center bearing load
of 73,000 lb. and the horizontal load equal to 0.4 of the

Table I.

—

Vehtical Reactions at Bolster Supports for Three Conditions of Loading. The Total Reaction at Each Support Is
Cent of the Normal Reaction" of 36,500 lb.

SIDE bearing spacing

50 in. or 4 ft. 2 in.

Given in Per

60 in. or 5 ft. i

No. .Amount and method of loading Maximum
1 73,000 lb. load vertical yi at center and yi at either 48,351 lb.

side bearing 1 32 per cent
2 73,000 lb. load vertical with horizontal load = .4 of 80,808 lb.

vertical or 20,200 lb 221 per cent
3 73,000 lb. -I- 26 per cent, or 91.980 lb. vertical with 101,818 lb.

horizontal load = .4 of vertical or 36,792 lb 279 per cent

Minimum
24,649 lb.

68 per cent
45,920 lb.

126 per cent
57,859 lb.

159 per cent

Maximum
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is di-notcd in l-'iji. 5 aiul talaihitcd in ['uhle 11, line 2. In

Tabic I, the rcacti()n>, for tliis loading, arc given in line

2 for the tiiree side bearing spacings and also in per cents

of the normal reaction of j(),500 lb.

In Figs. 7 and 8, a series of bending moment diagrams

are j)lotted in accordance with the same method of loading

used in laying out the diagrams of Fig. 5, with the excep-

tion tiiat the original assumed center plate load of 7 J,000

lb. was increased 20 per cent or 18,980 lb. in order to com-

pensate for vertical impact, thus making the center plate

load 91,980 11). The value of the horizontal force is as-

sumed to be e(|ual to 0.4 of the center plate load as before,

consecjuently it has been increased in amount in proportion

to the center plate load. The numerical value of the vari-

ous loads and reactions for these diagrams are listed in

Fig. 6, diagrams 12, 13, 14 and 15 are reproduced in both

Figs. 7 and 8.

In Fig. 7, the first diagram of Fig. 1, which is the bend-

ing moment diagram for a single concentrated load of 73,-

000 lb. acting at the bolster center plate, is reproduced (see

diagram marked 1 ) in order that it might readily be com-

pared with diagrams Li, 14 and 15, which are the bending

moment diagrams for the three locations of side bearings

based upon a center plate load of 91,980 lb. together with

the horizontal load eciual to AH. The bending moment
diagram (see diagram marked 12) for a single concen-

trated load of 91.980 11). acting at the center plate is also

included in Fig. 7.

In Fig. 8 these three diagrams for the various bearing

spacings are reproduced in order to compare them with the

bending moment diagram drawn in for the 91,980 lb. cen-

tral load. The bending moment (curve 8) for the formula

of Fig. 3 is also reproduced in Fig. 8 for convenience in

drawing comparisons.

The vertical reactions at the bolster supports due to this

center plate load of 91,980 lb. are tabulated in line 3 of

Table I, for each of the three locations of side bearings.

Corresponding bending moments in percentage of the nor-

mal bending moment or that due to the original assumed

center plate load of 73.000 lb. are tabulated in line 3 of

Table II.

(To be continued.)

A NEW SPRINKLER ARRANGEMENT
To overcome the inconvenience caused by coal dust,

it is common practice to wet down the coal on a tender

by means of a sprinkler hose piped to the injector

or delivery pipe and when the injector is W'orking, the fire-

man can use the hose to throw a stream of water back over

the tender. The objection to this method lies in the danger

of scalding the fireman and a simple way of preventing such

the Sprinkler Hose Supplied
Combining Chamber

enters the Itoilcr. If, (jn the other hand, it is piped to the

lifter coml)ining chamber, where the water has just come
from the tank, com])aratively C(X)1 water will be sui)i)lied

and this is tlie aTraiigemcnt recommended by the Hoston &
Maine.

Tile accompanying illustration shows the position of the

lifter coml)ining chamber with the hose nip])le tap])ed into-

it. The globe valve and hose clamp are also shown.

In some inspirators there is a -^^-in. clean out plug tapped

mto the lifter combining chamber and in this case it is very

simple to remove the plug and screw in the hose nipple.

In ca.se there is no clean out plug, it is simple necessary

to drill the inspirator through the lifter combining chamber
wall and tap out the hole with a ;>8-in. pipe tap.

To operate the sprinkler, the globe valve is opened and
the in.spirator handle pulled V)ack to the priming position.

The water is thereb}- forced out through the sprinkler con-

nection with velocity enough to throw it 25 or 30 ft. There
is some waste at the overflow, l)Ut not in sufficient cjuantity

to be considered. Owing to the small volume of steam re-

quired to lift the water, the temperature is not raised much
above 100 deg. F., thereby preventing scalding accidents.

This arrangement cannot l)e applied to inspirators which

do not have the comljining chamber feature.

BACK UP THE BOYS AT THE FRONT
BY WORK!*
BY S. SKIDMORE

General Foreman Car Repairs. Big Four. Cincinnati. Ohio

Listening to some of the remarks in regard to what the

railroads are doing and should do to help win this war, a

serious thought has come to me. 1 see a great many troop

trains passing by, with the flower of this countr)-, carr}-ing

them we don't know where, going to do their bit—even sac-

rifice their lives for this countr}' if necessary, and tlien I

have some doubts we stay-at-homes are doing our duty to help

win the war.

We all know it is going to take an enormous amount of

supplies to win this war, as well as men. I pick up the paper

and almost daily I see where the stay-at-homes are going

to cut down the production by working shorter hours, I don't

know whether it is intentional or not, but they are advocating

shorter hours continually, when at this time they should be

working longer hours and giving more production instead

of less.

It is not the proper time to advocate a less production and
less hours work. We should be working more hours, pro-

ducing everything we can to win this war.

W^e are all handing out our bit and we stay-at-homes

should do that without stint instead of tr)'ing to give as little

as possible and get out of it all possible. It is the wrong
tim.e to advocate the eight-hour principle.

If we had an over-supply of labor it would be all right, but

we find now that the labor supply is ver}- scarce. I think if

the stay-at-homes would just stop advocating shorter hours

until the war is over then they would help save all of our
friends in the trenches. No one should object to doing that

when we see our fellow-workers giving up their all to fight

our battles.

accidents has been suggested and applied to Boston & Maine
locomotives. Obviousl}', if the sprinkler hose is piped to the

forcer combining chamber or delivery pipe, it can supply

only hot water and steam at the temperature at which it

S.ALE OF Borings .\xd Turxixgs by Southern P-\cefic.

—The Southern Pacific reports that $22,000 worth of bor-

ings and turnings from machine tools were collected and sold

from its shops in 1917, yielding about $1,900 a month. Over
a million dollars' worth of scrap materials of all kinds were
sold on the Pacific system in 1917 and a much larger amount
was reclaimed for new uses.

•Taken from the proceedings of the Cincinnati Railway Club.
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to its area and bulk, iiiid gets out of liarniony with the other

parts. The Santa I"e system of flue beading tools consists

of four sizes, three for small flues, numbered 1, 2 and .5 and
one larger size for sujierheater tubes, nuiiiliered 4. The.se

tools come to us from the manufacturer drop forged and
finished to gage with the gage number stamped in the side

of each. All tools are repaired at Topeka shops; there is

no exception to this. The flue beading tools and gage with

dimensions of same, standard on the Santa Fe, are shown
in Fig. 1. When flue beads get large for a No. 3 tool they

are trimmed back to a Xo. 2. Every reasonalile effort is

made by the inspectors to keep these tools strictly to gage,

and where this is done properly the flue beads will be kept

small and compact.

Referring to incrustation on flues, staybolts and firebox

sheets, the best tool for removing it from the flues at the

sheet is the sectional or prosser expander. For setting llues

when applying them we use sectional expanders from B.

9/16-in. deep for Jj-in. sheet. For hot work or reworking

after flues have been l)eaded, we use a J^-in. expander for

a 3/2 -in. sheet. This keeps the prosser groove hugging the

sheet. \\'e use a Sy^-lh. hammer on hot work. We do
not encourage the smooth type of expander and have very

few in use. The prosser expander has been mentioned as

being the best tool to jar the scale from the end of the flue

on the water side. The objection to its use, is that it

stretches the flue holes and distorts the flue sheet. Some
light knocking tool should be designed that will work in

the prosser groove and part of the flue in the flue sheet and
not disturb the outside bead. In order to prevent breaking

or splitting the flue at the prosser groove or breaking the

bead or welded joint, the flue in the sheet will have to re-

ceive part of the blow. We help out large superheater tubes

which in hard service give trouble, by applying a 3/16-in.

or J-^-in- by 4-in. wide thimble of the diameter of the flue

made from scrap steel or sheet iron. It is not welded. It

is set with the butt joint at the bottom and held in place

with a flat wedge of 12 or 16-in. gage iron driven between

the flue and thimble at the top. The thimble absorbs some
of the heat the flue end would otherwise get and relieves it

from overheating to that extent. When one end of this

thimble burns off, it can be reversed. It is believed welding

the flues to the back sheet will be an improvement on that

practice, but until we are full)' equipped for welding, we
are getting some help from applying these thimbles. With
the above mentioned exception, superheater tubes are worked
according to instructions recommended by the superheater

manufacturers.

CLOSE QUARTER DRIVE AND OLD MAN
BY E. A. M.

The following description refers to a device used in

reaming holes in close quarters at right angles, such as

guide bolt holes, saddle bolt holes, etc. It was made in one

of the large eastern railway repair shops and has given good
satisfaction.

Referring to the illustration, 1 is the main casting, of

which two views are shown. This casting has holes drilled

at right angles to take the bushings 2 and 3, which are made
of lironze. The driving shank 4, is a solid piece of steel

machined at one end to make the bevel gear shown, and with

One ThusJoolSM. IZTeefh.i Ohm Pifch

Device Used In Reaming Holes at Right Angles

the other end made into a standard shank to suit the air

motor. The driving shank is a running fit in the bushing 2

and is held in place by the nut S. A fibre washer goes

between the shank and the casting and is pinned as indicated

to keep it from turning.

The bevel gear 6, which meshes with the driving shank
gear is drilled and tapped to receive the reamer socket 7

and another fibre washer is placed between the socket and
the casting.

The round head, left-handed set screw 8 screws into the

reamer socket 7 and is tightened by means of a slot in the

head. It is for the purpose of preventing the gear 6 from
unscrewing, which would happen if the reamer got stuck and

the motor was reversed.

Finally, to prevent the operator from catching his fingers

in the gears, the guard 9 is fastened over them by means of

3/16-in. machine screws. Two oil holes are provided to

insure proper lubrication.

In practice, the use of this close quarter drive has made it

possible to ream many holes which otherwise would have

had to be reamed by hand.

OLD MAN

In connection with the close quarter drive just described,

an old man was developed which is also shown in the illus-

tration. Its construction is evident and it serves the purpose

of slowly forcing the reamer into the hole, being much better

than the old way of using a plank and blocking on the engine

frame or l)oiler.



Shop Scheduling on the B. R. & P.

Output of the Shop Has Been Materially Increased
and the Burdens of Supervision Have Been Reduced

NO better example of what a shop scheduling system
can do in increasing the output of a shop can be
found than on the Buffalo. Rochester & Pittsburgh.

For the five months following the installation of this sys-

tem at the Du Bois (Pa.) shops, the output was in-

creased 25 per cent over the corresponding five months
in the previous year and during this period 16 new
fireboxes were applied as compared to 11 in 1916.

This indicates that the work performed during 1917 was

Buffalo. Rochester & Pittsburgh Railway Company

schedule for locomoilve rep«ir work at ou bois shops
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liut .-iimply iRCiiusc without some plan or system their work
will become congested.

Where a definite plan or system is followed, the shop is

well advised as to the repairs to be made on the locomotive
before it comes to the .shop, arrangements are made in ad-
vance with the different departments for the work to be done,

a date is set on which eacli sub-division of the work should
be conijjleted and the ])lans are so arranged that before the

repairs are started on the locomotive it is seen that there will

be no conflict with work to I)e done for other locomotives.

The system used on the B. K. & P., while not elaborate, is

well defined. It was installed under the direction of H. C.

A\'oodi)ridge. assistant to the general manager of that road.

From four to six weeks i)efore a locomotive is to be shoj)ped,

the kxal master mechanic or shop superintendent and road
foremen of engines are required to advi.se the shop at which
the repairs to the locomotives are to be made concerning the

work which, so far as they know, will be recjuired on the
locomotive, directing attention [particularly to such repairs as

will require new material or machining, or extensive boiler

work, etc. This rejiort is given to the scheduling supervisor,

who keeps a record of the date the new material is requisi-

tioned from the stores department and adds to it the reports

made by the locomoti\e inspectors as a locomotive reaches a
shop.

For this work he has a large form ruled into small squares,
the vertical columns representing the days of the month and
the horizontal columns representing the different items

shown in Fig. 1. By means of this form it is possible for

the despatching supervisor to so plan the work of the shop
that no one department will become congested. For instance.

the various parts shall ijc completed, a schedule for the re-

pair work is made out for each engine on the forrn shown
in Fig. 1, on which is shown the date on w^hich a particular

BUTTALO. aOCHESTKH & PI?T3OTRGH EUnwiT COftEPUTT
ICalnteoano* of Bqaipnant Dapartmant.

im Bola, Pa. 19

Ur. J.A.Uorrojr.
Division Storakeeper.

D«ar Sir:

Below please find list of natarlal required In shop and not
on hand, this date.
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superintendent with a detailed explanation of the cause of

the delay on another form shown in Fig. 2, together with the

information as to when the work will be completed. In this

way the shop superintendent has a definite check on the work
going through the shop and is thus advised definitely each

day as to just what details require immediate attention in

order that work ma}- progress as planned.

The scheduling supervisor also watches closely the ma-
terial required for repairs and is in constant touch with the

local storekeeper. Another form, shown in Fig. o, is filled

out each day showing the material that should be in the shop,

but which has not arrived. This is sent to the division store-

keeper and a copy to the general storekeeper. This brings to

the attention of the stores department the material that is

urgently needed and gives them an opportunity of concentrat-

ing on it so that tlie output of the shop will not be interfered

with. Such a system has worked to very good advantage at

the Du Bois shops and the stores department is very anxious

to obviate any delay where it is possible to do so.

A progress board, such as shown in Fig. 4, is maintained

at the office of the general foreman, superintendent motive

power and the general manager. This board contains racks

in which are placed blocks or cubes having the numbers of

the locomotives on them. A separate rack is provided for

each class of repairs, boiler shop work, roundhouse work, etc.

These racks are divided into da}s which show the number of

days these locomotives have been in the shop; for instance,

locomotive 606 is in the shop for class 1 repairs and has been

in the shop 15 days. These cubes have different colored

faces: the white face shows that the locomotive is going

through tlie shop on schedule time, the red face shows that

it is being delayed for lack of material, the yellow face shows

that it is being delayed in the machine shop; blue, boiler

shop; black, blacksmith shop; green, erecting shop; green

and \ellow, rod shop; green and white, pipe shop; green and
black, wheel shop. The combination colors are applied by
sticking }"ellow. white or black papers on the green side

of the blocks. Thus the mechanical department officers can

tell at a glance the condition of the shop and just why an\-

locomotive is being delayed. The racks at the bottom of the

board show the numbers of the locomotives that have gone

through the shop by months, for the previous six months.

The results obtained from the installation of this sched-

uling system have fully justified its existence. The shop men
are enthusiastic over it and it relieves the general foreman

and the shop superintendent of a great deal of trouble. It

gives them a much clearer idea of the performance and the

workings of the shop than they ever had before. It gives

them an opportunity- to put their time on the larger questions

of shop management and relieves them of a tremendous

amount of detail work. Such a system, to be a success, must

be directed by an able and wide-awake supervisor. He must

be a man of a systematic nature, somewhat of a diplomat

and one who is able to handle detail work. The success of

the system at Du Bois is due to the fact that they have such

a man in charge of the despatching, and to the full co-opera-

tion of even.-body in the shop.

The W.^r S.a.vixgs Stamp Campaigx.—A circular issued

by the War Savings Stamp Trade News Committee states

that for their respective first three months the American War
Savings Stamp campaign is running ahead of the English

campaign, a direct comparison showing that during this

perifxl England disposed of $11,293,000 of these securities

and the United States 575,944,417—about 52,000,000 a day.

The money already put at the service of the government by

the buyers of War Savings securities has transferred from

millions of citizens to the national treasurv-, command of the

labor and materials to build a fleet of about one hundred

5,000-ton ships.

LABOR SAVING DEVICES ON THE
SOUTHERN
BY J. O. JOHNSON

Foreman of Freight Car Repairs

The two devices briefly described in the following article

were made for use in repairing cars on the Southern, and the

slight cost of manufacturing them has been repaid many
times by the saving in labor effected.

YOKE FOR REMO\1XG ELLIPTIC TRUCK SPRINGS

The yoke illustrated in Fig. 1 is made of 1-in. by 4-in. iron,

with the ends bent in forging so they will hook in the pedestal

Fig. 1—Yoke fo ing Elliptic Truck Springs

jaws. It is usually necessary to remove the side bearing,

and the yoke when in place will extend above the truck bol-

ster. A journal jack is placed between the yoke and the

bolster and the elliptic springs compressed until a band of

suitable size may be slipped on and hold the springs in com-
pression. The jack may then be released and the springs

easily removed. The band is made of 5^-in. by 4-in. stock,

and its size depends on the class of spring to be removed.

Fig. 2—Arrangement of Jaci<s for Use Ciianging Trucl< Wheels

Elliptic springs may be removed by the use of this yoke with-

out taking the truck from under the car.

JACKS FOR APPLYING PASSENGER CAR WHEELS

In removing the wheels from passenger car trucks, the old

methcKl of jacking and blocking up was not only slow but

dangerous, and the arrangement shown in Fig. 2 was devised

to remedy this condition.

Two 15-t()n pum[) jacks were mounted on extension bases,

as shown in Fig. 2, and the racks removed and rc])laced by
longer ones, which would give a total lift of 48 in. The
upper part of the racks in each case was provided with a

jaw to hold one end of the reinforced cross beam. The chains

shown are for the purjiose of clun'ning u[) the trucks. Small



222 RAILWAY MECHANICAL ENGINEER Vol. 92, No. 4

truck wheels ;itt;Klied to tlie lower end of the e.\tension frames

make it easier to move the jacks from place to place.

In operation, the truck ready to lift is run under the cross

lieam and chained to it. The truck is then jacked up and 48

in. will he found sufluient so that the wheels may lie removed

without interfering with either the brake beams or the hangers.

TWO VALUABLE HOSE DEVICES
UY I£. S. NORTON

The New York, Chicago & St. Louis practice in renewing

and clamping air hose is of special interest because two

machines which were developed for the work have proved

great time savers.

In pressing the coupling and nipple into the hose, a

machine shown in Fig. 1 is used. It consists of a movable

carriage C, mounted on a runway DD, consisting of two

pieces of J's-in. by 13/2-in. iron, suitably bent and bolted to

the bench. The carriage has a hinged cover or clamp which

is securely held dow'n by the taper wedge, as shown. At

the left-hand end of the runway there is a block E, which is

recessed to receive and hold the hose coupling. At the right

end there is an 8-in. by 12-in. brake cylinder with a piston

rod so arranged that the hose nipple will just slip on over

the end and come up against the shoulder F.

The supply of air to and from the cylinder is controlled

by the cutout cock, which has a release port drilled in the

side. With the handle in one position this port is closed

and air is admitted to the cylinder; with the handle in the

other position, the air is shut off and that already in the

cylinder is allowed to escape through the release port.

In operation the hose is placed in the carriage with an

equal length projecting on either side; and is firmly held in

place by the hinged clamp and tapered wedge. The air pres-

sure is then applied, and as the piston is forced to the left.

the nipple is pressed into the hose. A further travel of the

piston moves the carriage to the left and forces the other

end of the hose over the coupling. As a 4-in. travel of the

Atr
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Carriage C

Fig. 1— Device Used in Pressing In Air Hose Nippies and Couplings

piston is sufficient for this work, a suitable block has been

placed inside the cylinder to shorten the stroke. After the

nipple and coupling have been pressed into an air hose, it

goes to the next machine, which is conveniently located at

the same bench and shown in Fig. 2.

This machine is used to press the hose clamps together

and hold them while the bolts are being tightened. It con-

sists of an 8-in. by 8-in. air cylinder B, mounted on two
4-in. by 6-in. sills, which are placed on the floor under the

bench and securely bolted to it by the Ss-in. rods shown. A
metal crosspiece is screwed on the end of the piston rod and
drilled and slotted at either side to receive the connecting

arms C and suitable pins. The arms C are in turn connected

to the levers B, which project up through two slots in the

bench and are pivoted at the fulcrums FF. The upper ends

of the levers are forged to form the jaws of the machine, and

the fulcrums are reinforced by extra clamps to give greater

rigidity. The supply of air to and from the brake cylinder

is controlled by a cutout cock, as explained in Fig. 1.

It is obvious that with the arrangement and relative pro-

portion of the arms and levers shown, an upward move-

ment of the piston will result in the jaws of the machine

coming together with considerable force.

In operation the ho.se and clamp are placed between the

jaws, with the jaw points striking the offsets on the hose

clamp. Air pressure is then applied, which results in press-

/^5e Cfamp.

Fig. 2—Arrangement for Use In Clamping Air Hose to Coupling

ing the hose clamp together and holding it firmly around

the hose while the bolt is being tightened. After the hose

has been removed from the machine and the end of the bolt

cut off, it is ready for service.

Both of the machines just described have proved valuable

because of the reduction in the time required to fit up hose.

'ACH. TOEY-VE GOT OUR RANGE AGAIN*

"-^m^



How Jack Wingate Secured a Raise
What Is the Matter with the Supervision in the

Mechanical Department? Read the Answer Here

BY HARVEY DE WITT WOLCOMB

PHEW! It was the beginning of another hot day in

August. As Jack Wingate, the general roundhouse
foreman at Collins, wiped his face with a piece of

waste, he wondered how much longer he could stand the

terrilic strain under which he was working.

Business was heavier than usual and in addition, the

weather was hot, in fact had been so hot for the past two
weeks, that over half his regular force was la\ing off, over-

come with the heat, and on top of these extraordinar}- condi-

tions he had so man}- new men to break in that he was nearly

crazy trying to keep the big organization moving without a

tie up. Such items as settling a strike about ever}- morning
or talking some gang into staying that had been on the point

of walking out, had become a mattet-of routine with Jack.

It was known from one end of the road to the other that

the gang that Jack Wingate couldn't handle did not exist.

He was a man among men—a man who, while he worked
for the interests of the railroad, appreciated the fact that

his men had rights as well as the company. Therefore,

while he was called a hard man, he was a fair and just one.

As he sat in his poorly lighted cubbyhole of an office,

W'hich looked like a big dr\' goods box tacked up against the

side of the pretentious brick building used by the engineers

and firemen as a rest room, he ner^'ously noted the increasing

pile of work reports which had not been attended to before

the engines left the terminal. For these he knew that he
was personally held responsible. He could imagine how the

"Old Man" would "blow up" when the reports were put in

on his desk, for the "Old ^lan" did not follow any of the

details but "put it up to his supervision" to get results.

It surely was a mighty easy matter to make an inspection

and find little jobs here and there which demanded attention

before they developed into bigger jobs, but the hard part was
to get time and men enough to cover all these little jobs.

I'he sun beating directly down on the low sloping roof of

his office made the place so unbearable that Jack had to

give up his half-hearted attempt to attend to his mail, and
he started for the engine despatcher's office to ''line up." As
he pas.-^d the fire hydrant back of his office, his attention

was uncon.sciously attracted to some bait fish that were being

kept alive in an old trough by allowing a small stream of

water to run on them and it seemed to him that even a fish

led a more desirable life than a roundhouse foreman.

The.se bait fish had a history. At one time there had been

a joke about them, but of late it had ceased to be a joke and

no one mentioned bait fish.

Early in the spring. Jack had talked about going trout

fishing for two or three days, for he felt that nothing would

e<4ual a few days' fishing to restore his energy and fighting

spirit. Accordingly he had made great preparations; but one

thing after another had come ujj until it was too late for trout,

so he changed his plans to a day's outing at the lake.

One day early in July, the engineer on the work train had

a good chance to get some nice minnows and had brought

about one hundred of them to Jack, for he knew of his long

planned fishing trip. Together they had fixed up a tem-

porar)- place under this hydrant where running water could

be kept on the bait; but ju.st as in the case of his trout-fishing

trip. Jack had l>een unaljle to get off. He had even had to

work every Sunday since early spring. He still had his

minnows but they stood a very gofxl chance of becoming full

grown fish before he could use them.

Continuing towards the engine despatcher's office he noticed

some of his old men cleaning up the premises. Jack had
the satisfaction to note that every man was working with a
real interest in what he was doing. About two months before

he had put in a request for a raise for these faithful old

employees but the "Old Man'' had "gone right up in the air''

and would not for a minute consider a raise for these "old

pensioners'' as he called them. Jack had tried to show him
that, while the men were getting well along in years, they

had been in the service for many years and had learned the

ways of handling things so well that even with their feeble

efforts they actually produced more work and made a better

showing for their labors than some of the green, fly-by-night

men whom the\- were lately putting on. He had even showed
where other companies were glad to get these faithful old

men, giving them much more than the railroad was paying

them, but the big boss would not for one minute consider a
raise of any kind and the old fellows were gradually drifting,

away, making it all the harder to fill their places with trust-

worthy men—in fact, in many cases making it actually neces-

sary to use two higher rated men to handle some job that was
formerly handled by one of these faithful old timers. The
"Old !Man,'' however, would not give in and told Jack he-

didn't care if he used four men on one man's job, he would
not retract from the stand he had taken. However, things

had suddenly changed, for just the other day the "Old Man''
had told Jack to make out forms for increases for the old

men, and, to Jack's amazement, had actually used the ver}-

argument that he would not listen to some time ago when
Jack wanted to hold the old timers by granting slight in-

creases. The "Old ^lan" gave quite a lengthy talk on the

reward for meritorious service, intimating to some extent that

Jack had not been on his job or else they wouldn't have
lost so many of the old timers and Jack had had an answer
ready to prove that he had brought the subject up in plenty

of time, in fact, at a time when a smaller increase would
have kept the men, but on second thought he did not make
any reply for the "Old Man" was the big boss and one
couldn't hold him responsible for any mistakes. Jack had
been a railroad man too long not to realize that it did no
good to fight the boss and the only way to get even was to

"pass the buck" along down the line.

As Jack entered the roundhouse, he felt so disgusted with
his lot that he would have quit on very slight provocation.

Here he was working his head off as you might say, neglect-

ing his home and family, putting in long hours ever\- day
in the week, with no time for rest or recreation. While the

law demanded that every working man should have at least

one day of- rest in every seven days, it did not consider that

a foreman, who, although he did no manual labor, was the

hardest working man about the plant, and should be entitled

to the same privilege—and as yet the company had not even
offered to raise his pay.

Jack's one fault was that he was a little too timid about
his own personal interests, but when cornered could always
put up a stiff fight for his men. He was one of those fellows

who never put themselves forward but tend strictl\- to their

own jobs, \\'lu'n any of the general officers visited the place,

they always had to send for Jack, and as he was always
on the job, they had learned to respect his ability and loyalty,

but as Jack was not a "four-flusher," they soon forgot the

quiet, well mannered, easy spoken man. Ja(k was not one

223
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of those big "1" fellows and though he had been lighting

for raises for his men for some time, he had said not one word

about his own salary, feeling that his work, ougiil to reeom-

mend itself.

As he entered the engine despatcher's oftke he overheard

some engineers and firemen discussing their wages, and feel-

ing a little out of sorts, he answered their greetings by telling

them that it was about time they were satisfied with what

they received and gave the poor shop man, who actually did

the hard work, a show. •"Well,'" retorted one of the engi-

neers, "we are not like you, afraid to ask for our rights."

Just at this moment something came up to distract Jack's

attention, but the engineer's words kept running through

Jack's mind all day. He couldn't get over Uie taunt and

decided to hit the "Old Man'' for an increase at the first

opportunity. Although he had several good openings, he

did not have the courage to come out flat-footed and demand
a raise, but compromised by dropping a personal note asking

that something be done towards granting him an increase.

He felt guilty when he met the "Old i\Ian" the next morning,

but as nothing was said about increases, he soon forgot the

incident and it ran along for a matter of over a month before

he even remembered asking for a raise, and then the matter

w'as again brought up to him very forcibly by receiving a

nice offer for a better position with an industrial concern.

After thinking the new offer over carefully, he decided to go

to the "Old Man" for advice.

While he thought he had been a successful foreman for the

past 15 }ears, working for the same company so that he knew

their work and requirements probably better than the officers,

he could hardly convince himself that some other company

was willing to pay him $50.00 a month more to start in with

them. He could not appreciate the fact that his ability in

handling men and getting out the work was worth big money

to any company during these difficult times, and that this

in addition to his long training in locomotive repairs made

him a very important and valuable addition to their super-

vising forces.

While Jack felt very backward about bringing up such a

delicate matter to the "Old Man," he nevertheless realized

it was the chance of a lifetime, so decided to seek advice

from the "Old ]Man." When the "Old Man" heard about

the offer, he slapped Jack on the back and told him to forget

it for the company had his case under advisement and would

certainly do something for him.

Actually feeling ashamed at having brought up the subject,

he returned to his duties with renewed energy, expecting .soon

to receive a notice of his increase. However, the matter

drifted along for two weeks more when one day the "Old

Man" sent for Jack to come up to the office. After delivering

a long talk on his past good record, telling him how much

thev appreciated his loyalty and aljility, the "Old Man"
closed his remarks by saying, "and I am now pleased to

advise you that beginning with the first of next month you

will receive a $5.00 increase in your monthly salary."

As Jack heard this, he suddenly felt old and lonely, and

was beset by a depressing sense of failure. He, whose ability

and personal efforts secured for the company an effective

return approaching 100 cents on every dollar spent in wages

at a busy engine terminal, had expected more than this.

Mechanically his tlioughts drifted over the past, bringing

to his mind many of the increases he had secured for his

men, in some cases as high as 20 and 25 per cent, and now he

was being offered an increase of less than four per cent. What
had he done or what had he not done to warrant such treat-

ment as this? His thoughts were suddenly interrupted by

the "Old Man" remarking that he was to be congratulated

on his raise.

Mechanically Jack thanked him and returned to the

roundhouse, to the noise and hustle—to the smoke and gas

which had become like home to him. There he could review

the entire situation undisturbed.

As he thought over the question, Jack could not see but

that he was entitled to at lea.st as great an increase as some
of his common workmen, for if he was not worthy, why had
the company kept him on as general foreman 't" Wasn't his

position of more importance than that of a workman? He
certainly had to assume far greater responsibility. If he

wasn't deserving in his present position, could he make good
with the other concern if he should accept their offer? Who
would take his job if he should leave? Could any of his

foremen do any better than he had done?
These and many other (juestions ran through his mind until

he gave up trying to decide until he slept over the proposition.

At the supper table that night his wife was commenting
on the mail}' increases in living exj)enses, quoting man}' staple

articles of food which had doubled in price in a few months,

and Jack remembered bitterly that his own value had in-

creased less than four per cent after his years of service.

Then and there, Jack made the decision that gave him a

just raise; he wrote the other concern that he would accept

their offer and report for duty the first of the next month.

DEVICE FOR REMOVING GASKETS FROM
SIGHT FEED LUBRICATORS

BY E. A. M.

\\'hen it becomes necessary' to change a glass in sight feed

lubricator, it is often difficult to remove the rubber gasket

or washer, and the tool illustrated will be found convenient

for this work. In fact, it is one of the many small tools that

help in shortening a locomotive's time at terminal points,

because they permit the work to be done much quicker than

by the old hand methods.

As indicated, the cutting tool consists of a round piece of

steel, counterbored and drilled with one end expanded and

cut to form four teeth. These teeth are given proper clear-
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Lubricator Gasket Remover

ance both ways and the cutter is hardened. A hardened steel

bushing is provided w^hich is just large enough to go into

the lubricator, where the glass and rubber washer are held

by a jamb nut.

The cutter is fastened to a homemade bit stock by a pin,

as indicated, but before the tool is assembled, the bushing

and a suitable coil spring are slipped on over the cutter, as

shown. This is made necessan,' because on account of the

clearance of the cutter teeth, their outside diameter is less

than the inside diameter of the bushing.

In operation the jamb nut holding the broken lubricator

glass is removed and the assembled tool is put in place with

the bushing just fitting into the lubricator. The bit stock

is then turned by hand and the gasket reamed out, the thread

for the jamb nut being protected by the bushing. The object

of the spring is to hold the bushing in place.



Reclaiming High Speed Steel
A Recently Devised Process Converts Scrap High
Speed Steel into New Stock of the First Quality

WITHIX the past two years what practically amounts

to a new industrj- has sprung up in SjTacuse, N. Y.,

with the formation and development of the Onon-
daga Steel Company, Inc. This company's successful efforts

in the reclamation of scrap high speed steel are noteworthy,

and it is estimated that a total of nearly 500,000 lb. of this

metal have been reclaimed since July, 1916, when the busi-

Fig. 1—Original Quarters of the Onondaga Steel Co.. Inc., at

Syracuse, N. Y.

ness was incorporated. It is hard to estimate the value of

this saving, because high speed steel is one of the most im-

portant factors in all mechanical production, particularly

with railroads, arsenals and na\y yards.

Railway shop men have long understood the necessit}- of

saving the scrap turnings and chips of copper, brass, babbitt,

scrap of carbon steel tools, when as a matter of fact they

were worth more, pound for pound, than any of the non-
ferrous metals except silver and gold. Probably from 20 to

40 per cent of the high speed steel manufactured in this

country is thus lost to the trade.

The reason for the relatively low price of scrap high speed

steel is its varying and uncertain qualit}- and the difficulty in

separating different kinds; each manufacturer has been un-
willing to accept any except his own brand.

Realizing this condition, the founders of the Onondaga
Steel Company set about to discover a way of separating

high speed steel from carbon steel and they succeeded so well

that it is now possible to distinguish not only different grades

of high speed steel, but different brands of the same grade.

\\'hen this method was developed the problem was to find

what materials must be added to give the rerjuired chemical

composition; also, it was necessar\- to develop special fur-

naces and, in fact, the entire method of steel treatment was
worked out until finally a high speed steel was produced that

satisfied the most exacting requirements and compared favor-

ably with the best steel on the market.

Starting with a one-pot furnace in the small building illus-

trated in Fig. 1, the company has grown until its present

capacit}- is 17 tons per month and the equipment includes

five two-pot gas furnaces, two annealing furnaces and three

small steam hammers.
A list of the company's customers shows that they are well

scattered over the United States and Canada, and include

700 of the leading railroads, supply houses, motor companies

and. in fact, every branch of the metal trades.

On account of the rapid growth of the business it has been

Fig. 2—The New Plant with an Estimated Capacity of 60 Tons Per Month

etc., but. hitherto, no special attention has been given to the

saving of high speed steel scrap, l^ecause its scrap value has

\}ecn in no way jiroportional to the first cost. In some cases

it has been used to tip certain tools by brazing or welding,

and a few shanks have been drawn out to make twjl bits, but

in the main, broken and worn high speed steel reamers, drills,

milling cutters, etc., have Ijt-en allowed to go in with the

necessary to jjrovide more lloor space and Fig. 2 shows a new-

set of buildings recently completed at Messina Springs, a

suburb of Syracuse. The new plant is now almost ready for

operation and the eijuipment will include five large furnaces,

suitalile annealing furnaces, a rolling mill, one 2,000-lb. and

one .S,000-lb. steam hammer. It is estimated that the ca-

pacity of the new plant will be altout 60 tons per month,

225



226 RAILWAY MECHANICAL ENGINEER Vol. 92, No. 4

devoted e.\clusivel_\- to the reclaiming of liigli .*]x-ed steel

scrap.

Steel for reclamiition is generally received in lots from

twentv-fivc to a few hundred pounds. The steel is all

brought up to one uniformly high standard and is not sub-

ject to the customer's specification, except in regard to size.

It was originally planned to maintain a supply of standard

stock sizes on hand, .so that when a shipment of scrap high

speed steel was received, an equal weight of finished bars

might l)e immediately forwarded to the customer, liut it has

not been possible to follow this policy on account of the great

demand for this service.

The Onondaga Company wishes it understood that their

process applies only to the reclamation of scrap high speed

steel, and it is not desirable to melt down bars of obsolete

size, providing the cjuality is good, for they can be drawn

out to needed sizes, welded or made suitable for use in some

other way.

Briefly stated, the reclamation process is as follows: A
decidedly miscellaneous assortment of scrap high speed steel

arrives at the plant for reclamation. It consists of broken

drills, worn out reamers, broken taps, obsolete milling cut-

ters, the shanks of lathe tools, end trimmings from the forge

shop, etc. As suggested earlier in the article, the success of

the entire proposition hinges on the possibility of correctly

sorting this scrap, and experts have been developed who test

each piece separately on an emery wheel and are able to tell

b}- comparing the sparks with those of known samples, not

onlv what kind of high speed steel it is, but the grade as well.

(hii)S and turnings cannot be used unless they are absolutely

free from foreign material.

After sorting, the different grades are so proportioned that

a constant mixture results and the required new elements are

added to give a uniform composition. The steel when melted

is poured in the form of ingots about 4 in. square by 2 ft.

long, which are carefully treated. They are then sent to the

surface grinder. It is necessary to grind out all surface

checks, slag holes, etc., otherwise these imperfections when
hammered into the finished bars develop into seams. After

being ground, samples are taken for chemical analysis.

The ingots are drawn out or cogged under a heav}- steam

hammer to Inirs 2 in. square by about 6 ft. long and again

they go to the grinder for removing sharp edges and surface

imperfections, and then forged as often as necessary to bring

them down to the required size for finishing. After each

cogging or roughing operation the liars are very carefully in-

s|)ected for fracture. When surface imperfections are found
the same are carefully ground out.

Proper inspection forms a vital part of the process and the

greatest care is exercised from sorting the scrap to shipping

the finished [)roduct, in order that only the best grade of

Fig. iient Used in Testing the Hardness
Reclaimed Bars

high speed steel shall Ije [iroduced. In addition to the chem-

ical test and constant inspection during the process of manu-
facture, each heat is tested for hardness In- Brinell's meth-

od. HiTr again the results show liut little variation,

Fig. 4—Laboratory In Which Tests Are Made of Onondaga Steel
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which indicates that the product is uniform. Figs. 3 and 4

show the Brinell instrument and the testing laboratory.

In conclusion it may be stated that the Onondaga Steel

Company has taken a step in the right direction, and by thus

converting high speed steel scrap into a useful material it has

done much to conserve this class of steel.

MISCELLANEOUS EQUIPMENT
SHOREHAM SHOPS

BY F. W. SEELERT

AT THE

A handy drill jig for holding locomotive handrail columns

has been developed at the Shoreham Shops of the Soo Line

and is shown in Fig. 1. It is adjustable for any height of

column and is arranged to drill and tap the hole in the base

as well as to drill the large hole in the head for the railing

pipe. As indicated in the illustration, the movable bracket

is adjusted to suit the handrail column and a spanner wrench

is used to tighten the hollow, threaded holding nut.

Fig. 2 shows a fi-xture for holding eccentric straps while

drilling the holes for the babbitt inserts as used by many
railroads. This fixture is constructed of boiler plate and

angle iron and is made to hold any size of strap on the

Fig. 1— Drill Jig for Holding Handrail Columns

system. The boiler [jlate proper to whicli the strap is

clamped is arranged to swing about a center which coincides

with the center of the strap and the whole may be clamped

in any i>osition by means of a nut on the back side.

A pneumatic riveting and shearing machine for coupler

yokes is shown in Fig. .3 and attention is called to the heav\

construction which is necessary for this kind of work. Thi

machine is composed of the 28-in. by 18-in. stroke cylinder

A with lugs B cast on both sides. To the lugs are fastened

the 16-in. I-beams, which in turn are reinforced and sup-

ported Ijy the plates C, 1 in. by IS in. by 8 ft. long. These

are bent around the cylinder. Underneath the cylinder A
a 10-in. diameter cylinder that is fi]l(-fl with kerosine is

mounted. This cylinder i> provided with a by-pass valve

and acts as a cushion for the air cylinder, as without this

cushioning effect the machine would soon jar itself to pieces.

The holes in the levers at D and D are slightly oblong to

allow for the radial movement of the levers. The ratio D
E to E D is three to one, making a pressure of about 73

Fig. 2—Fixture for Holding Eccentric Straps

tiiiis on the ram K at an air pressure of 80 lb. in the cylin-

der .4. The machine is operated by the three-way cock H.
The cutout cock / operates the brake cylinder A' by means

of which the couplers are pushed against a stop and held in

Riveting and Shear
Coupler Yokes

[ilace while the rivets are jjeing sheared. The air cylinder

.1 is single acting, i)Ut in cold weather the piston is a little

sticky. To counteract this the air pipe leading into the top

head with liic liin-i-wav cock ./ was aiiplied, to force it



228 RAILWAY MECHAXICAL EXGIXKKK \^0L. 92, Xo. 4

down. The levers and the upright G are forged from a

good grade of hammered iron.

All shearing is done on the riglit hand side of tlie machine

and riveting on the left by means of the hardened ram 7?

and the opposite plate which are both cupped to give the

required siuipe to the rivet heads.

The home-made stenciling machine shown in Fig. 4 is

used for marking or stenciling the sizes and numbers on

reamer slianks, tap shanks and similar tools. The spindle

to which the long operating lever is attached is hollow and

1 in. we have collars that stamp the whole number at once

—

like 1'4 in. or V/2 in. and some other much used sizes.

The little knol) shown in front of the main bearing can be

slipped into a circular slot in the spindle so as to limit the

stroke of the operating lever.

Fig. 5 shows the method of making small cotter keys for

use on ashpan and similar work. At Shoreham most of

these keys are made from old standard flues which are

rattled, heated and flattened out and then the keys are

]iunched out as shown at B, Fig. 5. As this key requires no

riveting it can be jiroduced at a considerably lower cost than

the key shown at A, Fig. 5.

Fig. 4—A Convenient Stenciling Machine

the rod inside of it is threaded on one end to receive the ball

crank, as shown. The other end of this rod has an inter-

esting arrangement for quick release of the stencil collars.

There are several different collars clamped on the front

end of the spindle. As on a tap for instance, the size, num-

ber of threads, shape of thread, V or U. S. S., and the

owner's monogram are all stenciled on at one operation.

The tap or reamer to be marked is laid on the two rollers

on the adjustable support right under the spindle, the sup-

^E)

Fig. 5—A Riveted and a Home Made Cotter Key

port being raised by turning the small handwheel on its

lower end until the shank of the tap or reamer bears tightly

against the two plain contact washers or rollers. These

contact w-ashers control the depth to which the figures are

stenciled. The spindle is then given a part of a revolution,

just enough to roll the figures over the shank of the work.

The collars that are used in this machine are also a home
product and are arranged so that any combination of frac-

tions and thread numbers can be obtained. For sizes over

THROTTLE SAFETY APPLIANCE

The Missouri, Kansas & Texas has recently issued in-

structions to equip all locomotive throttle quadrants with a

pin and Safety-First tag as shown in the illustration. The
pin is placed in a hole drilled in the quadrant just behind

the throttle lever when it is closed, and a suitably metal

tag is attached to a hole in the bottom of the pin by

means of a wire hook. On one side of the tag are stamped

the words "Safety First—M., K & T. Lines." and on the

I ther side the phrase, "Do Not Open Throttle."

In practice no man is allowed to do any work beneath an

engine which is under steam until he has first put one of

these i)ins in the quadrant and attached the tag. In this

i/se 18 Oage Iron. Stencil on one

aide "DoNot Open Throttle'.

SienciI on other side Safety

First'- M.K. a T. Lines.

?DD NOT OPEN
THROTTLE

^ (Black tvith white letters) ^

Safety Pin for Locking Throttle Levers

way he is amply safeguarded, for the engineer or hostler

will not remove the tag and pin and start the engine with-

out first looking to see if someone is underneath. Some

roads are already equipped with such pins to prevent open-

ing of the throttle, either accidentally or by some unau-

thorized person. These are applied whenever a locomotive is

at rest in the engine house territory irrespective of whether

work is being done on the engine or not.

Electric Locomotines for ;M.axchvriax Coal Mine.—
The 50-ton electric locomotives for use by the Fushun col-

lieries for freight handling are the first of the kind ever built

at the South ^Manchuria Railway workshops. They are for

the standard gage. Each locomotive is designed to haul 580-

ton trains at the speed of 12.9 miles per hour on the level

tangent track, exclusive of the weight of the locomotive, the

trolley voltage being 1,200 volts. They are of the two-bogie

tvpe, each bogie carrying 125-horsepower motors. The total

weight is 97,200 lb.; ballast weight, 15,200 lb.; weight on

drivers, 112,400 lb.; weight per driving axle, 28,100 lb.; and

weight of a motor, 5,000 lb.

—

Commerce Reports.



A NEW AXLE LATHE
The Xo. 3 axle lathe illustrated in Fig. 1 is a high pro-

duction machine recently placed on the market by the Niles-

Bement-Pond Company, 111 Broadway, New York. Il is

designed for machining a.xle forgings, as well as rough

turned axles, and being center driven is adapted for turning

wheel seats and journals at both ends of car axles simul-

taneously.

The bed is of rigid construction reinforced by cross-girts

of box section 8 in. wide. The tracks for the carriage con-

sist of a wide flat way at the back of the bed and a track of

an improved compensating "V" shape at the front. This

"V" track has an angle of 15 deg. at the Ijack and an angle

of 70 deg. at the front. The 15 deg. angle on the back of

herringbone gear provides a smooth, powerful drive, and all

objectionable noise is eliminated when running at high veloc-

ity. The axle is driven by a steel equalizing driving plate,

having lugs cast integral which engage both ends of the

double driver dog. By means of this driving plate crooked

or irregular axles can be machined without setting up bend-

ing strains. The lathe is provided with two carriages, which

liave power longitudinal feeds by a right and left hand screw

positively driven by gearing. The split nuts engagisg the

leadscrew are provided with automatic opening devices which

release them when the carriages come in contact with set col-

lars on the tappet rod at the front of the machine.

The carriages are held down by clamps for their full length

and are adjustable to the front and baik vjii.^ul surfaces of

the bed by taper gibs. Two clamps are provided at the front

Fig. 1—A New Axle Lathe Designed for High Production

the "V .serves a double jjur|jose, in tiiat it presents a thrust

surface at right angles to the combined forces of the tools,

thus eliminating all tendency of the carnages to climb under

heavy cuts, and it automatically compensates for wear of

both the carriages and the bed.

The center driving head is of massive con.struction, com-

pletely enclosing the main driving gear and forming an oil

reservoir in which the gear runs. It is clamped to the bed

by six large Ixilts and is adjustable longitudinally along the

bed. The main drive is by means of the large steel herring-

bone type gear and i)inion, shown in Fig. 2. The gear and

pinion are carried Ijetween bearings in the head, which are of

large proportions and special provision is made for a liberal

supply of oil. Becau.se of the spiral action of the teeth, the

of tile carriages. One of these is used for claniiiing the car-

riage to the bed when turning against shoulders and facing

the ends of the axles. This clamp is operated by a bolt on

the top of the carriage. The other clamp is under the bridge

and further decreases the tendency of the carriage to lift dur-

ing the burnishing operation.

\\i])ers are attached to both carriages, to remove all chips

and dirt from the shears. They are fitted with felt pads and

provide the surfaces with a continuous supply of clean lubri-

cant. A complete luljricating system for the tools is pro-

vided by means of a jiump, jet i)ii)es, reservoir and collecting

(iKinnels. The tool slides are provided with a trough which

is connected with channels in the carriage bridge for carry-

ing off the lubricant, '['lie aprons are of double wall con-

229



2.W RAILWAY MECHANICAL ENGINEER V'.L. 92, No. 4

struction, and all of the mechanism except the operating

levers, is completely enclosed. All shafts are supported at

both ends. '-
'

The feed gears are located at the right hand end of the

bed and are completely enclosed. The feed change lever is

placed at the center of the machine within easy reach of the

operator. Three feeds are provided for the carriages 1/16

in., 3/-52 in. and 3/16 in. The carriages have hand traverse

on the bed and tool slides have hand cross feed.

The a.xle is carried on dead centers mounted in two heavy

tail-stocks which are adjustaljle longitudinally along the bed

and can be clamped in position by four large anchor bolts.

To prevent slipping, a pawl is provided which engages a rack

cast in the bed. The tailstocks have taper gibs at the front

and back of the Ix-d, permitting the alinenient of spindles.

Fig. 2—The Herringbone Type Gear and Pinion Drive

The spindle of the right hand tailstock is adjustable by a

handwheel.

Four different methods of driving this lathe are provided

so the purchaser may select the one best suited to his require-

ments. They include the cone pulley, the single pulley

mounted on a speed box, the alternating current motor and the

direct current motor drives.

For handling axles in and out of the lathe a crane can be

furnished at e.xtra cost. This crane has a convenient grip-

ping device and a chain hoist and axles can be easily handled

by one man. The following are given as the general di-

mensions of the machine:

Swing over berl shears ^'/' .'"

Swing over tool slide
}i

"'
Diameter of hole in driving head

n V o
'"'

Maximum distance between centers ;?,„!"•
Length of bed 14 ft. in.

Diameter of tailstock spindles 5 jn.

Traverse of R. H. spindle -9 jn.

Length of carriage bearing on bed 30 in

Number of feeds ;•.•• •
'.V-.'

.';'/; i'-
Feeds per revolution nf driving head K "., 3/32 in., 3/16 m.
Revolutions per minute 16 to 48

Kinds of drive 4

Cone pulley:
Number of steps • • . 3

Maximum diameter of pulley 3- in.

Width of belt " >"

Speeds to driving head „•%•.;.••:•;•/'„
Floor space 1/ ft. 2 in. by 4 ft. 8 in.

Single Pulley: .

Diameter . .
JO in.

Width of belt S in.

Speeds to driving head _
Floor space 1'

A. C. Constant Speed Motor:
Driving motor, hp
Speeds to driving head
Floor space

D. C. .\djustable Speed Motor:
Driving motor, hp

i k'
' '

^b
Speeds to driving head • ; • v ' ',

'

'; i /?•
Floor space 19 ft. 1 in. by 4 ft. in.

.18 ft.

. bv 4 ft. 8 i

•4 fi.

FEEDWATER TREATMENT
The present coal shortage and demand for increased

boiler efficiency call attention once more to the ever present

need of a satisfactory feed-water treatment. It is self-evident

that scale not only lowers the equivalent evaporation of a

boiler and the available boiler horsepower, but decreases the

life of tubes and lirebox sheets.

Among the non-chemical methods of treating feed-water,

that devised by the Ferrochem Company, Ltd., 30 Church

street. New York, is interesting and has given good results

in actual practice. Perhaps the most notable example has

been in the treatment of Los .\ngeles city water, where an

analysis showed the following content:

Grains per gallon

Total solids 28.0
Organic and volatile 3.2
Sodium chloride 2.8
Sodium sulphate 3.9
Calcium carbonate 5.9
Magnesium carbonate 4.6

Trace
Silica—Free carbonic acids 9.3

This water is very bad, forming hard scale in a short time

and it has been successfully treated Ijy the Ferrochem proc-

ess for a number of years.

As shown in the illustration the machine is simple in con-

struction, consisting of three balls rotating in a circular

raceway through which the water passes before going to the

boiler. The balls are made of an alloy of pure metals, which

is readily abraded when the balls are whirled in the race-

way by the action of the water. Fine particles of Ferrochem

metal then enter the boiler with the water and neutralize

the scale forming salts, both those in solution as well as

those in suspension. This prevents the salts from cementing

Apparatus for Ferrochem Water Treatment

themselves together in the form of hard scale on the exposed

surfaces of the boiler. It is claimed that the introduction of

Ferrochem metal into a boiler not only neutralizes all the

salts in incoming water, but softens and loosens the scale

already formed. The precipitation of the salts is in the

form of a sludge or mud which does not harden and may
be readily blown or washed out.

Among the advantages of a non-chemical method of feed-

water treatment may be mentioned less danger of foaming,

no decomposition of packing and gaskets, and exhaust steam

that is not contaminated by various chemicals.

Also the non-chemical method just described has an addi-

tional advantage in being automatic in action and requiring

practically no care.

The success attending the use of the Ferrochem method in
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industrial plants raises the question as to its application to

locomotive feed-water problems and there is no apparent

reason why it should not work out well. There would be

about two pounds back pressure due to the machine, so it

probably could not be used between the tank and the loco-

motive injector, but it could be placed between the water

supply and the tower or trough from which the water is

taken, as the case mav be.

BOILER BRACE COUPLING
An improvement in the method of fastening boiler braces

has been recently patented by S. U. Walck, of Lansford, Pa.,

and the device is shown in detail in the illustration, which
is a vertical section through the boiler where the brace is

applied.

Referring to the illustration, .4 is the back head of the

boiler and B the wrapper sheet. The brace C is held by
rivets to the wrapper sheet and the back head is drilled and
tapped with a standard boiler tap to take the shell E. As
indicated, this shell is chamfered and has a concave seat

machined to suit the convex face of the nut K. K has a

square head and may be tightened by means of a suitable

wrench. The shell E is threaded on the outer end to re-

ceive the cap F which is provided with a recess H to allow

for tightening.

In applying the brace and coupling, the inner end of the

brace is securel)- held to the wTapper sheet by riveting or

otherwise and the threaded portion is passed through the

shell. The nut is tightened on the brace, so that a few of

the threads will project through and may be riveted over.

AIR VALVE LIFT GAGE FOR CROSS COM-
POUND AND SINGLE STAGE STEAM

DRIVEN AIR COMPRESSORS
The purpose of the air valve lift gage, which is made by

the \\'estinghouse Air Brake Company, is to enable repair-

men to determine the lift of air valves of steam-driven air

compressors.

To determine the lift of the left hand air valve, the gage
is first applied to the left flange of the air cylinder, as illus-

trated in Fig. 1, and the sliding arm adjusted until its end
rests against the stop on the air valve, in which position it is

locked by means of the thumb nut. With the arm thus locked,

the gage is applied to the valve cap, as shown in Fig. 2. If
the gage arm fails to touch the stop on the valve when the
shoulder on the sliding bar rests upon the face of the collar,

the valve has a lift greater than standard by an amount equal
to the distance between the gage arm and the stop. If this
lift is greater than the maximum permissible, a repair valve
having a long stop is substituted for the old valve and the

Boiler Brace Coupling

The cap is then screwed into the shell, enclosing the nut in

the manner shown and making a steam-tight joint.

If it becomes necessary to inspect the braces, the cap may
be removed b)' a wrench inserted in the recess in the end and
should the brace and nut turn together, it will be evident

that the brace is broken. In order to remove the part of

the brace which is riveted to the Ijoiler sheet the rivets hold-

ing firm may be cut, allowing the inner portion to fall down
and be taken out. .After the old brace is removed, a new
one may be slipped into the boiler through the opening in

the end of the boiler head and the inner end drawn up to

the wrapper sheet. After tapping out the old holes, screw
plugs may be screwed into the wrapper sheet and brace,

allowing them to extend above the sheet for a distance of

a few threads, which may be afterwards riveted over, the

same as a staybolt, thus making a tight joint. The shell

may then be screwed into the boiler head and the parts re-

placed, as already described.

This form of boiler brace possesses the advantages of
being easily applied and readily inspcrted. In addition, it

provides a ftexible connection at one end and is much less

likely to break than a rigidly riveted brace.

LIFT FOR 8 5 /

CROSS COMPOUND, /

Stand ircoMPRESSORS

LIFT FOR 10 J
!CROSS COMPOUND
COMPRESSOR ONLY

Stop lowered until the standard lift is reached, as indicated
by the gage.

To determine the lift of the right hand air valve, the gage
is first applied to the right flange of the air cylinder, as illus-

trated in Fig. 1, and the sliding arm adjusted until its end
rests against the stop in the cylinder, in which position it is

locked by means of the thumb nut. \^ith the arm thus locked
the gage is applied to the air valve cage and air valve, as

illustrated in Fig. ,>, and if the valve has proper lift, the
shoulder on the sliding arm will just rest upon the upper side
of the collar of the air valve cage, as illustrated. If the gage
arm fails to touch the stop on the valve when the shoulder
on the sliding bar rests on the collar face on the cage, the
valve has a lift greater than .standard by an amount equal to

the distance between the stop and the gage arm.
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PORTABLE ELECTRIC DRILL AND
GRINDER

Portable electric tools which replace hand operation,

save time and labor and increase the output of a

given number of men. Particularly is this true of

a portable electric drill such as that shown in Fig. I. Less

'"elbow room" is required by a workman using this device,

and since he can drill a great many more holes per hour,

he can replace a number of men who may be given to other

Fig. 1—Portable Elect

tasks. This drill, which is manufactured by Gilfillan

Brothers Smelting and Refining Company of Los Angeles,

Cal., is equipped with gears to give two speeds. The speeds

are changed by means of a knob on the laottom of the gear

case. The gears themselves are made of chrome nickel steel

and run in grease. Ball bearings are used throughout. A
Yz in. Standard chuck and a sturdy electric switch are

Fig. 2—Tool Post Grinder

provided. The speed range is 400 r.p.m. on low speed and
700 r.p.m. on high speed, Westinghouse motors being

furnished.

The same company also manufactures a tool post grinder

shown in Fig. 2 and adapted for use on lathes. An angle

plate can be clamped around the tool post and a vertical

adjustment of the grinder is provided. This grinder is

equipped with a Westinghouse 54 hp. motor running at

J400 r.p.m. It is also provided with a six in. by three-

eighths in. grinding wheel, an extension mandrel for in-

ternal grinding fitted with a \]'< in. by •}« in. wheel, a tooth

rest for cutter grinding and an electric attachment plug

with iVi ft. of cord.

BALANCING STAND
The balancing stand illustrated is manufactured by the

Rockford Tool Company, Rockford, 111., for the purpose of

balancing pulleys, cones, armatures, flywheels, etc.

The end brackets or .standards are adjustable in or out

to suit the length of the part to be tested, and in the larger

sizes this adjustment is made Ijy means of a rack and pinion.

On each standard there are two rotating disks which have
been hardened and ground and are supported on ball bear-

ings. The special arrangement of ball bearings used makes
these disks turn with great ease and for that reason the stand

is exceedingly sensitive. The two disks on each standard

are separated so that a round bar of iron may be supported

l)y them at four points and be free to turn easily.

In operation, the stand is placed on a reasonably level floor

and no further leveling or adjustment is necessary. The

stand Used in Balancing Pulleys, Fly-wheels, Etc.

shaft and pulley or fl\wheel, as the case may be. is then

allowed to rest on the disks, and any lack of balance will be

evident and may be corrected in the usual way.

The advantages of this tool are its great sensitiveness and
the fact that it does not have to be leveled like the old-fash-

ioned parallels. The stand is made in the following five sizes:

Greatest distance
Swing between standards Capacity

No. 1 bench size 22 in. 20 in. 800 1b.

No. 2 floor size 46 in. 30 in. 8001b.
No. 2-.\ floor sizet 46 in. 30 in.' 2,000 1b.

No. 3 beavy size* 6 ft. 6 ft. 5,0001b.
No. 4 heavy size' 8 ft. 8 ft. 10,000 1b.

tNo. 2-A has extra heavy bearings and large disks.
*Nos. 3 and 4 are fitted with a rack and pinion for adjusting distance

between standards.

Shorten the \\'.-\r.—The sooner the irresistible might of

this great republic is organized and put into full action the

sooner the war w'ill end. Every dollar invested in govern-

ment securities works to shorten the war, to save the lives of

American soldiers and sailors. Buy Liberty Bonds.
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Ward received from Captain "\\'illiam R. Pearson, of Com-
paii}- C, 35th Engineers (Railways), indicates that that regi-

ment is now in service in France. The 35 th Engineers was

stationed at Camp Grant, Rockford, 111., previous to its

departure for Europe.

In a fire in the Soiitliem Pacific terminal at Lordsburg,

N. M., an the 14th of ^March, a roundhouse, six locomotives,

a number of freight cars and a large amount of stores, in-

cluding fuel oil, were destroyed, the total loss being estimated

at several hixndred thousand dollars.

Director-General McAdoo has addressed to the railroads a

questionnaire asking information concerning the use of

varnish on cars and locomotives during the calendar year

1917. Reports must show the brand, vendor, manufacturer,

amount used fca- various purposes, total cost and price per

gallon.

Obsolete or obsolescent locomotives may be. useful some-

where, and Director-General McAdoo has addressed a cir-

cular letter to the presidents of Class I railroads asking for

information regarding all locomotives which are not in

service by reason of age, condition, size, weight, etc., but

which, if in good condition or properly repaired, could be

used to advantage on roads of less traffic density or more

favorable operating conditions.

In order to give some recognition to men who have helped

to build up its record of efficiency, the Canadian Pacific has

decided to name certain of the Canadian Pacific locomotives

after the engineers who, by meritorious conduct or by acts

of .special bravery have, in the opinion of the management,

earned the right to special distinction. It is not the intention

to name ever)' locomotive at once, but only those in passenger

service, and to keep each name as a privilege and a reward.

In an explosion and fire at the Jarvis warehouse, Jersey

City, N. J., on March 26, the repair shops of the Erie Rail-

road, on the north side of the main line near the Jersey

City passenger station, were destroyed; estimated loss, $300,-

000; loaded freight cars to the value of $200,000 (estimated)

were also destroyed. The explosion caused, altogether, dam-
age to the amount of about $1,500,000, and fire brands were

blown across the river to New York, damaging the Eric

Station and ferry-house. It is understood that the company
will not rebuild on the same site.

A shortage of passenger cars is reported by the Pennsyl-
vania Railroad. This unusual condition has arisen in con-
nection with the rapid growth of war industries in the section

between Philadelphia and Baltimore. Special trains are run
daily to and from such industries in six localities which
require the use of 215 cars. In addition, 15 cars daily will-

be required soon for further special industrial service in thi&

locality. In order thus to provide for these essential war
industries, it has been necessary to limit the length of some
suburban trains in the neighborhood of Philadelphia and
Baltimore.

The mining of clean coal is to be enforced by the Fuel
Administration, according to an announcement which has
recentl}- been made. An inspection system will be organized
Under the new plan adopted, coal condemned by the Fuel
Administration, either lacking preparation or because it

contains a high percentage of impurities, will be sold at SO
cents a ton less than the fixed Government price for the mine.
The inspection system will be operated through the district

representatives of the Fuel Administration, who are author-
ized to appoint a sufficient number of inspectors to carry out
the terms of the order, which went into effect on Monday,
March 11.

The Pennsylvania Railroad has issued a pamphlet contain-
ing brief articles by a dozen or more employees of the road,
telling from their own experiences, how railroad men may
make them.-^elves efficient in the duty of helping to win the
war. These writers are Edward F. McKenzie, locomotive
engineman; Wm. Parker, car repairman; T. T. Buck,
engincman: .S. C. Lowrey, engineman; U. S. Shearer, engine-
man; John Phelan, track foreman; H. S. Meyer, engineman;
H. P. Peterson, engineman; H. E. Emen,', station agent;
Emanuel Shepp, track foreman; Hugh Miilloy, track fore-

man; H. F. Krear, engineman; Thomas M. Finn, engine-
man, and P. L. Smith, fireman.

The director-general has announced the creation of a Car
Rei)air Section, and an Inspection and Test Section of the
Division of Transportation. The former will be in charge
of J. J. Tatum, superintendent of the freight car repair de-
partment of the B;iltimore & Ohio, as manager, with office

in the Southern Railway building, Washington, D. C. The
manager of the section will supervise the condition of and
repairs to freight and passenger cars in all existing railway

233
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sli(jps, and at outside shops. C. B. Voung, mechanical

engineer of the Chicago, Burlington & (Juincy, has Ijeen ap-

pointed manager of the Inspection and Test Section, with

office in the Southern Railway building, Washington, D. C.

He will have charge of the test and inspection of materials

and work in connection with the construction of standard

locomotives and cars.

The President has approved the recommendation of the

price-fi.xing committee of the War Industries Board that the

maximum prices heretofore fixed by the President upon the

recommendation of the Ijoard upon ore, coke, steel and steel

products, subject to revision on April 1, 1918, be continued

in effect until July 1, 1918; from April 1 to July 1, how-

ever, the maximum price of basic pig iron be reduced from

$33 to $32 per gross ton, and that the maximum price of

scrap steel be reduced from $30 to $29 per gross ton. No
new contracts calling for delivery of any of said com-

modities or articles on or after July 1, 1918, are to specify

a price unless coupled with a clause making the price subject

to a revision Ijy any authorized United States Government

agency.

Frank McManamy, manager of the Locomotive Section of

the United States Railroad Administration, has appointed

the following railroad officers as a consulting board to con-

sider matters relative to the maintenance of locomotives, the

distribution of locomotives to various shops for repairs, shop

production and practices, and other matters of a similar

character; H. T. Bentley, superintendent of motive power,

Chicago & North Western; C. E. Chambers, superintendent

of motive power, Central of New Jersey; C. E. Fuller, super-

intendent of motive power. Union Pacific; J. Hainen, assist-

ant to the vice-president, Southern; D. R. MacBain, super-

intendent of motive power. New York Central Lines West;

Tohn Purcell, assistant to the vice-president, Atchison,

Topeka & Santa Fe.

Announcement has been made of the personnel of Rail-

way Board of Adjustment No. 1 created by the Railroad

Administration to deal with controversies between the rail-

road? and the organizations of train service employees grow-

in<; out of the interpretation or application of the provisions

of wage schedules or agreements. The board will consist

of four representatives of the railroads and four officers of

the brotherhoods, as follows: E. T. Whiter, assistant gen-

eral manager of the Pennsylvania, Western Lines; J. G.

Walber, secretary of the Bureau of Information of the East-

ern Railroads; J. W. Higgins, executive secretary of the

Association of Western Railways; C. P. Neill, manager of

the Bureau of Information of the Southeastern Railroads;

L. E. Sheppard, vice-president, Order of Railway Con-

ductors; F. A. Burgess, assistant grand chief. Brotherhood of

Locomotive Engineers; Albert Phillips, vice-president, Broth-

erhood of Locomotive Firemen and Enginemen, and W. N.

Doak, vice-president. Brotherhood of Railroad Trainmen.

The board will hold a meeting at Washington on Monday to

organize and will proceed immediately to consider a number

of pending disputes.

Thirty-Seveoth RciJiment Electrical Engineers, Being Recruited

A regiment of electrical engineers is being recruited in

Chicago as rapidly as possible for service in France. The
selection of non-commissioned officers has not been made
and the men who enlist will have chances for these places.

Men who are skilled in the following trades will be enlisted:

Cooks, machinists, blacksmiths, metal workers, foundrymen,

patternmakers, plumbers, electricians, pipe fitters, drafts-

men, storemen, carpenters, welders, boilermakers, bricklayers,

masons, chauffeurs, handymen and linemen. The regiment

will also need operators of oil, steam and gasoline engines

and electrically driven pumps. The regiment will be known
as the 37th Engineers, and will be commanded Jjy Colonel

Theodore A. Dillon, an officer of the Engineering Corps of

the Regular Army, who has been relieved from duty as elec-

trical engineer of the Panama Canal to command this regi-

ment. A special recruiting office has been opened at 1 20

West Adams street, Chicago, in charge of Major Arthur B.

Kratz, Engineer Officers' Reserve Corps, also formerly on

the Panama Canal.

Railway Regiments' Thanks for Tobacco

A number of letters have been received expressing the

appreciation of the men in the railway regiments now in

France for the tobacco w-hich they have received as a result

of the contributions to the Railway Regiments' Tobacco

Fund, by railway supply companies in the United States.

C. W. Kutz, colonel commanding the Thirteenth Engineers,

writing on IMarch 1, says:

"Ever since December 21, when I acknowledged receipt of

your letter, we have been on the lookout for the shipment of

tobacco which you had made. Yesterday our patience was
rewarded by the receipt of three cases of smoking tobacco.

The members of this regiment feel very fortunate

in having such friends as the contributors to the 'Railway

Regiments' Tobacco Fund,' and hope by their actions to

fully justify the interest of their friends in the United

States. .
'. ."

Major John A. Laird, commanding the 12th Engineers,

writing on February 27, expresses similar hearty thanks for

three cases received on February 26.

V. J. Jaeger, Co. F, 13th Engineers, writing on March 4,

acknowledges receipt of the first consignment of "generosity"

from the Railway Supply Companies' Fund. "Words fail

to express our appreciation. The smokes are the answer to

our difficulties and a solace to the ills engendered in dove-

tailing railroading with the military end of this war game.

In the language of our French comrades we simply say 'Je

vous remercie.'
"

Col. W. P. Wooten, of the 14th Engineers, acknowledging

receipt of three cases of tobacco, sends thanks to the donors

and says that the men's enjoyment of the gift has been great.

During the past month one new subscription to the Rail-

way Regiments' Tobacco Fund for $10 a month for 12

months was received from the Rome Iron Mills, Inc., New
York: a donation of $20 was made bv the McConwav &
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Torley Company of Pittsburgh, and a second contribution of

SI 00 was received from the Chicago Railway Equipment

Company, Chicago.

United States Government Locomotives

Specifications have been prepared by the Railroad Admin-
istration for eight types of locomotives:

Light and beavj- mountain types.
Light and heavy Mikado types.
Light and heavy Pacific types.
Six-wheel and eight-wheel switching locomotives.

The director-general will determine the number of each

tj^pe which will be ordered for use in the different regions.

The proposed standard specifications for locomotives, al-

though stiU subject to slight revisions, were given to locomotive

builders some time ago and they have submitted their prices,

which are being carefully scrutinized and checked. If the

costs for any item seem high, the reason for it will be ascer-

tained, and if necessary the Government will arrange to pur-

chase certain materials for builders where it can do so more
cheaply. A meeting was held at Washington on April 1

with the manufacturers of locomotive specialties to consider

informally the specialties to be used on the standard locomo-

tives to be ordered. A similar meeting will be held shortly

with the manufacturers of car specialties. Detailed prices

on the cars have been received and will be checked before

a decision is reached as to the number of each type to be

ordered.

1;*'^^7"
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in the insiiraiKO office and worked iIktc until KS*'4. when he

secured a transfer to the locomotive department as machini.^t

apprentice. On the completion of his apprenticeship he

was transferred to the office of the sui^erintendent motive

power as a clerk, after which he was employed in tlie shop

for one year as machinist. In 190.^ he was jiromoted to the

position of chief clerk to the superintendent motive power

and was appointed assistant superintendent motive power in

1909. In 1913 he was appointed general master mechanic.

F. W. Taylor, superintendent of motive power of the

Missouri, Kansas & Texas, with headtiuarters at Denison,

Tex., has been appointed general manager, with headciuar-

ters at Parsons, Kan., succeeding H. F. Anderson, who was

transferred to San Antonio. Tex., as superintendent of termi-

nals of the Missouri, Kansas & Texas of Te.xas.

R. A. WiNSER, engineer of tests and fuel inspector of the

Chicago & Alton, with headquarters at Bloomington, 111.,

resigned on April 1.

W. H. \\'IXTERR0WD, assistant chief mechanical engineer

of the Canadian Pacific, has been appointed chief mechani-

cal engineer to succeed W. E. Woodhouse, who has resigned.

His headquarters are at Montreal, Que.

MASTER MECHANICS AND ROAD FOREMEN
OF ENGINES

\\iLi.L\M E.\RLE B.\RXES, master mechanic of the Cana-

dian Government Railway at Moncton, N. B., has been

appointed general master mechanic, succeeding W. U.

Appleton, with head-

quarters at Moncton,

N. B . He was born on

July 24, 1879, at She-

diac, N. B., and was

educated in the public

schools. He began fcT '
' ~

1

railway w^ork on April

20, 1899, as draftsman

apprentice on the Ca-

nadian Government
Railways. In 1902 he

served as draftsman,

and in 1906 first as

machinist and later as

draftsman. In October.

1907, he was appointed

fitter and in January,

1909, again served as

draftsman. In April,

1910, he was appointed

enginehouse inspector and the following January became act-

ing master mechanic. He was appointed master mechanic in

September, 1912, and since August, 1917, was acting general

master mechanic until his recent appointment as general

master mechanic as above noted.

Arthvr Crohx has been appointed general master me-

chanic of the Missouri, Kansas & Texas, with headquarters at

Denison, Tex.

C. O. Davenport, road foreman of engines of the Chicago,

Burlington & Quincy, with office at Alliance, Xeb., has been

appointed master mechanic, with office at Sterling, Colo.,

succeeding G. O. Huckett.

T. Devaney has been appointed master mechanic of the

Toledo, St. Louis & Western, with office at Frankfort, Ind.

J. L. Fagan, master mechanic of the Denver & Rio Grande

at Grand Junction, Colo., has been appointed master me-

chanic of the fourth division, with headquarters at Alamosa,

Colo., succeeding H. C. Stevens.

:h-_.l. »,:>', .

Ŵilliam Earle Barnes

G. (). HriKKiT, master medianic of the Chicago, Burling-

ton & (Juincy, with office at Sterling, Colo., has been ap-

pointed master mechanic, with office at Alliance, Neb., suc-

ceeding J. G. Dole, resigned.

T. \V. McBeath, traveling fireman of the Canadian Gov-

ernment Railways, with office at Moncton, X. B., has been

appointed master mechanic, with headquarters at Moncton.

F. T. Owens, assistant master mechanic of the Denver &
Rio Grande, at Pueblo, Colo., has been appointed master

mechanic, with office at Grand Junction, Colo., succeeding

J. L. Fagan.

Charles Raitt, whose appointment as master mechanic of

the .\tchison, Topeka & Santa Fe Coast Lines at Needles,

Cal., was noted in the March issue, w^as bom on January 16,

1862, at Montrose, Scotland. His railroad service dates

from 1882, when he obtained employment with the Canadian

Pacific as a machinist. In 1887 he secured a position as gang

foreman with the Chicago &; Atlantic at Huntington, Ind.,

where he remained until 1889, when he went with the North-

ern Pacific as machinist at Brainerd, Minn., and was later

promoted to general foreman. He was next with the Cana-

dian Northern as general foreman and master mechanic at

Winnipeg, !Man., until the latter part of 1902, and was then

employed by the Great Northern on air brake department

work at St. Paul until 1904. He has been with the Atchison,

Topeka fie Santa Fe since that time, first as erecting shop

foreman at Albuquerque, N. M., and from 1908 until he

received his recent appointment, he was general locomotive

foreman at Richmond, Cal.

F. W. ScHULTZ, master mechanic of the Kansas City, Jtlex-

ico & Orient of Texas at San .\ngelo, Texas, has also been

assigned the duties of superintendent motive power and car

departments of the Kansas City, ^Mexico S: Orient, the latter

office having been abolished. In addition to headquarters at

San Angelo, he will maintain office at Wichita. Kans.

W. B. Stokes has been appointed master mechanic of the

Wrightsville & Tennille, with headriuarters at Tennille, Ga.,

succeeding !M. G. Brown.

SHOP AND ENGINEHOUSE

Thomas B. Dickersox has been appointed acting super-

intendent of shops of the Central of New Jersey, with office

at Elizabethport, N. J., succeeding G. L. Van Doren, re-

signed.

H. C. Ste\tens, master mechanic of the Denver & Rio

Grande at Alamosa, Colo., has been appointed superintendent

of shops at Burnham (Denver), Colo.

PURCHASING AND STOREKEEPING

^^'. F. LAiiB has been appointed division storekeeper of

the Southern Railway, with office at South Richmond. Va.,

succeeding J. E. Angel, promoted.

Thomas Spratt, assistant purchasing agent of the Nor-

folk & Western, with office at Roanoke, Va., will perform the

duties of purchasing agent.

W. F. Wright has been appointed assistant to the pur-

chasing agent of the Louisiana & Arkansas, with office at

Texarkana, Ark.

A. H. YouxG, tie and timber agent of the Seaboard Air

Line, with office at Hamlet, N. C, has been appointed gen-

eral storekeeper, with office at Portsmouth, Va., succeeding

D. D. Cain, resigned to accept service with another company.

OBITUARY
William C. Kent, general foreman of the Georgia South-

ern & Florida at Valdosta, Ga., died on March 28, 1918.
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W. S. Bartholomew

A J Better, repre-entatne of the liaMwin I.deomotive

Works at San Francisco, CaL, has been transferred to Port-

land, Ore.

W. S. Bartholomew, president of the Locomotive Stoker

Company, has been elected vice-president of the Westing-

house Air Brake Company in direct charge of the activities

of the stoker company
and to attend to such

other duties as may be

assigned to him. ]Mr.

Bartholomew received

his education in the

public schools of Chi-

cago and in the Xorth-

Western University. He
entered business life

with George B. Car-

penter & Co., leaving

that company to enter

the service of Adams &
Westlake, in course of

time becoming eastern

manager. In 1903 he

entered the service of

the Westinghouse Air

Brake Company as

New England repre-

sentative at Boston, Mass. He remained here until 1905
when he was made western manager of the same company
at Chicago. He was transferred in 1913 to the Loco-
motive Stoker Company, being elected president, and ever

since has actively directed the development of the Street

stoker and its distribution to the railroads throughout the

countrv'. In addition to his new position he still retains his

former office of president of the Locomotive Stoker Com-
pany.

W. D. HoRTON, circulation manager of the Simmons-
Boardman Publishing Company, publishers of the Railway
Mechanical Engineer, resigned on March 1 to accept a posi-

tion as district railway

sales manager of the

Patton Paint Company
with headquarters at

Milwaukee, Wis. Mr.
Horton was born in

Brooklyn, N. Y., De-
cember 3, 1880, and
was educated in the

public schools of that

city. On June 1, 1908,

he joined the staff of

the Simmons - Board-

man Publishing Com-
pany, and from 1908

to 1914 acted as a trav-

eling subscription rep-

resentative, on April 1,

1914, being appointed

circulation manager.

Mr. Horton has had a

wide selling experience, having spent several years, previous

to 1908, selling various commwlities such as stationary

engines, boilers, wood-working and other machinery. In this

work he traveled extensively throughout the United States,

W. D. Hortor

Canada, Mexico, Cuba, the West Indies, and in South and
Central .America. As circulation manager, he obtained a
wide personal acciuaintance among executive officers and
department heads of nearly all the railways in the United
States and Canada.

The United States Rubber Company recentlv an-
nounced the purchase of the plant of the American Loco-
motive Company at Providence, R. I.

The Bettendorf Company has waived its patent rights
on truck sides and underframes for the duration of the Gov-
ernment control of the railroads.

Richard W. Baker, superintendent of outside construction
of the Watson-Stillman Company, New York, died on March
24 at his home in Roselle, New Jersey. Mr. Baker was
68 years of age.

The H. W. Johns-Manville Company advises that its

office in Memphis, Term., has been removed to 804-805 Ex-
change building, at Madison Avenue and Second Street in

that city.

The Asbestos Protected Metal Company, Pittsburgh,

announces the appointment of Herbert Longstaff as man-
ager of its St. Louis office, located in the Boatman's Bank
building.

R. J. HiMMELRiGHT has been elected vice-president of

the American Arch Company. In his new position Mr. Him-
melright will have charge of the service and road develop-

ment work in the

United States and Can-
ada. Mr. Himmel-
right was born at

Wadsworth, Ohio, and
received his grammar
and high school educa-
tion at that place. Upon
leaving high school he

attended \Vooster Uni-
versity for two years as

a special student. Com-
pleting this work he
entered Purdue L'niver-

sit}', graduating with

tlie degree of mechan-
ical engineer. While at

Purdue University he
specialized in railroad

w o r k. Immediately
upon graduation he en-

tered the service of the Lake Shore & Michigan Southern
as a special apprentice. His work with the Lake Shore,

while wholly in the mechanical department, covered a wide
and varied field and gave him unusual opportunity to study

locomotive operation. Leaving the Lake Shore he entered the

service of . the Locomotive Stoker Company as mechanical
expert. In 1913 he accepted a position with the American
Arch Company as traveling engineer and was made succes-

sively assistant to the manager of the service department and
manager of the service department, which position he held

at the time of his recent election.

CoLONKi. Henky p. ]?ope lias resigned his position as

vice-president and general manager of sales of the Carnegie
Steel Company, effective April 1, 1918. He has Ijeen suc-

ceeded t)y William G. Clyde.

W. O. DuNTLEY, president of the Cliicago Pneumatic Tool
Company, Chicago, resigned on Ajiril 1. He will retain his

interest in the company and will also remain a director and
a member of the executive committee, and will continue to

assist in an advisory capacity. No successor to Mr. Duntley

R. J. HImmelright
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has been elected, but J. G. Osgtwd, first vice-president, will

act as president.

Fk.axk J. Hl KLEV, who for a number of years was a repre-

sentative connected with the New York office of the Inde-

pendent Pneumatic Tool Company, died' in East Orange,

N. J., March 10, at tlie age of 29 years.

The Permutit Company, manufacturers of water soften-

ing and water rectification apparatus and for several years

past located at -50 East Forty-second Street, New York, has

announced the removal of its headquarters to 440 Fourth

Avenue.

The G.Ai.EN.\ SiGN.\L Oil Comi'.anv is to establish a large

manufacturing and distributing plant at Houston, Texas,

having bought the refinery and pipe lines of J. S. Cullinan

for a consideration said to approximate $10,000,000.

R. S. Cooper, who for several years had been in charge

of the New York office of the Independent Pneumatic Tool

Company, has been elected vice-president and general sales

manager. He will have his headquarters in the Thor build-

ing, Chicago.

Robert E. Frame, for the past six years assistant to the

president of the Haskell &; Barker Car Company, Michigan

City, Ind., resigned on March 1, and has been elected vic-

pre'sident of the Hutchins Car Roofing Company, with office

in Detroit, Mich.

W. F. \V.\gner, after 52 years' service, has severed his con-

nection with William Jessop & Sons and now has become

sales manager of the Seaport Steel Company. This com-

pany specializes in the manufacture of carbon tcx)l steel

and forgings, high-speed steel, alloy and carbon sheet steel

and all varieties of high-grade steel.

H. D. Savage has been elected vice-president of the Loco-

motive Pulverized Fuel Company. He will also continue

as vice-president of the American Arch Company. ^Nlr.

Savage was born at

Memphis, Tenn. He
was educated in the

public schools at Ash-

land, Ky., and at the

Kenyon Military Acad-

emy. He started his

business life with the

Ashland Fire Brick

Company in the manu-
facturing departiiiem,

serving in various ca-

pacities. Later he was

appointed manager of

sales, and during his

ten years in this posi-
'

tion he made great

strides towards putting

the manufacture of

high grade refractories

on a scientific basis. He
was largely instrumental in making Ashland the most modern

brick plant in the country at that time, introducing many
features making for uniformity of product and increased

output. Together with the late E. S. Hitchens he organized

the Refractory Manufacturers' Association, of which he was

elected the first president. This asscKiation includes in its

membership practically all the manufacturers and users of

refractory materials. Mr. Savage's work as sales manager

gave him opportunity to thoroughly study the application

of refractories to the metallurgical field, and he enjoys a wide

acquaintance in the metallurgical industry of this country.

In 1914 he was elected vice-president of the American Arch

Savage

Companv in charge of manufacturing. In this position he

organized the manufacturing department of this company

so that close supervision by trained inspection is given the

fire brick at the Arch company's plants. This resulted in

higher grade jjrick and greater service life. Iti 1917, in

addition to his duties as vice-president of the American Arch

Company he was appointed manager of sales of the Loco-

motive Pulverized Fuel Company.

J. L. Price, assistant to the chairman of the board of

directors of the Chicago Pneumatic Tool Company, Chicago,

was recently elected vice-president in charge of finances. He
was also re-elected assistant to the chairman of the board of

directors and in that capacity will continue to act as the rep-

resentative of the chairman.

George W. Wildin has resigned as general manager of

the New York, New Haven S: Hartford to enter the employ

of the Westinghouse Air Brake Company as general manager

of the Locomotive

Stoker Company, with

headquarters at Pitts-

burgh, Pa. He brings

to his new position ex-

tensive railroad exper-

ience and a well

rounded out mechanical

and managerial career.

Born at Decatur, 111.,

February 28, 1870, he

studied at the city

schools and was grad-

uated from the Kansas
State Agricultural Col-

lege in June, 1892,

with the degree of

Bachelor of Science.

He entered railway

service shortly after-

wards as mechanical

draftsman in the Topeka shops of the Atchison, Topeka &
Santa Fe. He subsequently became a machinist and a loco-

motive fireman on the Santa Fe and later an engineman on
the ^Mexican Central. Leaving railway service he was for a

time superintendent of the Aermotor Company, of Chicago.

He soon returned to railway service, however, as an engine-

man on the Chicago & Alton, and then went to the Plant

System, now a part of the Atlantic Coast Line, where he

served successively as a machinist, locomotive and car in-

spector and as mechanical engineer. From April 1, 1901, to

March 1, 1904, he w-as mechanical engineer for the Central

Railroad of New Jersey. On March 1, 1904, he left that

company to become assistant mechanical superintendent of

the Erie, being promoted on April 1 of the same year to

mechanical superintendent at Meadville, Pa. From Janu-
ary to July, 1907, he served as assistant superintendent of

motive power of the Lehigh Valley, and then left that road

to accept the position as mechanical superintendent of the

New Haven. In May, 1917, he was promoted to general

mechanical superintendent, and in September of the same

year was again promoted to the position of general manager.

Mr. Wildin was president of the American Railway Master

Mechanics' Association in 1910.

Paul T. Irvin, who has been associated with the Wells

Brothers Company, and the Greenfield Tap & Die Corpora-

tion for 12 years, has resigned his p)Osition as sales manager

of the gage division to accept the position of general sales

manager of Lincoln Twist Drill Company, of Taunton, Mass.

Edw.ard Blake. Jr. (formerly of Wells Brothers Company),

is vice-president and general manager of this company, and

Fr.ank O. Wells, president, and Frederick H. Payne,

George W. Wildi
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vice-president of tiie Greenfield Tap & Die Corporation, are

directors.

Erxest Baxter, general storekeeper of the Waliash, with

office at St. Louis, Mo., resigned on March 1, to become
manager of railroad sales for the Kansas City Bolt & Nut
Company, with office in Kansas City, Mo, A photograph
and biographical sketch of Mr. Ba.xter's business career ap-

peared on page 364 of the June, 1917, issue of the Railway
Mechanical Engineer.

G. R. Lewis, division freight agent of the Cleveland, Cin-
cinnati, Chicago &: St. Louis, with headquarters at Indian-

apolis, Ind.. and for more than twenty years with the New
York Central Lines, has been appointed manager of supplies

and traffic, with the Standard Forgings Company of Indiana
Harbor, Ind. He will have offices in the Railway Exchange
building, Chicago,

\\", L, Reid has been elected vice-president and general

manager of the Lima Locomotive Works, Inc., with offices

at Lima, Ohio. !Mr. Reid was born at Paterson, X, |, His
entire business life has

been connected with

locomotive building.

He served his appren-
ticeship in the drawing
office and shops of the

Rogers Locomotive &
^Machine Works at

Paterson and became
successively erecting

shop foreman, assist-

ant superintendent and
superintendent of the

same plant. Leaving

the Rogers works he

was appointed assist-

ant superintendent of

the Brooks Locomotive

Works, and two }ears
W- i- f^i"* later superintendent of

the Brooks works.

After serving only 20 days in the latter position he was ap-

pointed superintendent of the Schenectady works of the

American Locomotive Company. He was later appointed

manager of the Schenectady plant and general works man-
ager of the American Locomotive Company, Resigning

from the .\merican Locomotive Company, he became general

manager of the National Brake & Electric Company, Mil-

waukee, ^^'is, Six months later he resigned to become general

superintendent of the Baldwin Locomotive Works at Eddy-
stone, which position he held up to the time of his recent

election.

Ira C. Rogers, formerly general purchasing agent for the

Worthington .Steam Pump Company at New York, has lieen

appointed general manager of W, R, Keene & Co,, also of

New York. \\'. R. Keene & Co. repre.sent the Bay State Tap
& Die Company, .\lvord Reamer & Tool Company, Sterling

Products Company, Keene Twist Drills and Massey Vise

Company.

G. W, BiCHL>riER has recently become associated with the

machinery department of the Walter .\. Zelnicker Supply

Company, St, Louis, Mo, Mr, Bichlmier was formerly asso-

ciated with the supply departments of the Missouri Pacific

and Kansas City Southern and was secretary-treasurer of

the W. L. Sullivan Machinery Comjjany.

In the .semi-annual report of the A.merican Locomotive
Company, which was recently published, it was stated that

the Richmond and Montreal plants of the company, which

had been engaged exclusively on munitions work since 1915,

finished their munitions work last year and the work of
restoring those plants for locomotive manufacture was com-
pleted during October, 1917,

The CHIC.A.GO Pxelm.\tic Tool Compa.nv is doing four
times as much business as in the pre-war period, according to
its annual report for the year ended December 31, 1917,
recently made public. In addition, the net profits have ex-
ceeded those of any previous year, even after providing for an
additional tax of 4 per cent on the company's net income and
for the excess profits war tax. The company's plants have
been taxed to capacity to fill the orders which have been
received and it has been necessary to make improvements
and additions to the plant.

LoYALL A, Osborne, vice-president of the Westinghouse
Electric & Manufacturing Company, and chairman of the ex-
ecutive committee of the National Industrial Conference
Board, has been appointed by the Secretary of Labor a mem-
ber of a committee on industrial peace during the war. This
committee, which consists of five representatives of employers,
five labor leaders, and two public men, will provide a definite
labor program in order that there may be industrial peace
during the war, thus preventing interruption of industrial
production vital to the war.

H. J. Tierney, president of the Tierney Supply & Lumber
Company, Chicago, has been appointed representative for
the Grip Nut Company, Chicago, with oflice at 1742 Raihvay
E.xchange building, St, Louis, Mo. Mr. Tierney be^an rail-
way service with the Missouri, Kansas & Texas,'on March 5
1888, as apprentice coppersmith. He was appointed mechan-
ical engineer in 1907, and was promoted to superintendent
of the car department in January, 1916, with headquarters
at Denison, Texas, which position he resigned on Tanuarv 1

1918, to become president of the Tierney'^ Supplv "& Lumber
Ccmpan}'.

Karl J, Eklund has been appointed general manager of
Mudge & Co., in charge of the engineering and manufactur-
ing departments, with headquarters at Chicago. Mr.

Eklund was bom on
July 8, 1884, and was
educated in the gram-
mar and high schools
of Keene, N H He
started his railroad
service as a blacksmith
helper in the Boston &
Maine shops, and from
March, 1903, to .^pril,

1906, served his ap-
prenticeship as ma-
chinist on that rail-

road. During the next
two years he was em-
plo\-cd on various rail-

roads as journeyman
machini.st, and in 1908
returned to the Boston
& Maine as machinist
and foreman in the

Keene, X, H,, slio|).^. On March 1, 1910, he left the service

of this road to accept a position with tlie Pilliod Comjjany, of
New York and Swanton, Ohio, as Baker valve gear inspector,

and on February 1, 1915, he was appointed assistant to the
president of the Pilliod Company, with headquarters at New
York, He occupied this position until .^pril 1, 1917, when
he was appointed assi,stant to the president of Mudge & Co.,

Chicago, the western representatives for the Pilliod Company,
and served in this capacity until his appointment as general
manager on March 1, 1918, In this capacity he will con-

Karl J. Eklund
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tinue to direct the service departments of the I'illiod Com-
pany and the Chambers Valve Company, both of whom ar

represented in the west by Mudge & Co. He will also ha\

charge of the service department of Mudge & Co. in additim

to the engineering and manufacturing departments.

\V. L. RoBiNSox, supervisor of fuel consumption, Balti-

more & Ohio, has resigned to accept a position in the operat-

ing department of the E. I. du Pont de Nemours Company,
Wilmington, Del. !Mr. Robinson is one of the best-informed

men in railway fuel matters and is at the present time vice-

president of the International Railway Fuel Association and
the Smoke Prevention Association.

American Car & Foundry Company

A. E. OsTR.^NDER, mechanical engineer at the New York
office of the American Car & Foundry Company, has been

made general mechanical engineer, and will have general

supervision over all

mechanical matters, re-

porting to J. M. BuiCK,

vice-president and gen-

eral manager. Mr.

Ostrander's promotion

has made necessary a

number of other
changes in the engi-

neering department, the

more important of

which are as follows:

H. C. LvNGER has been

made assistant to the

general mechanical en-

gineer with headquar-

ters at New York.

Fred G. Wolit has

been made mechanical

engineer, with head-

quarters at St. Louis,

Mo. Norman Litchfield has been made mechanical

engineer, with headquarters at New York. John G. Mc-
Bride has been made engineer of car construction, with

headquarters at New York, and will report direct to the

general mechanical engineer. H. P. Field has been made

assistant engineer, with headquarters at Berwick, Pa., and

will report to the engineer of car construction. W. L.

YocuM has been appointed assistant engineer, with head-

quarters at Chicago, and H. D. Distelhurst, assistant

engineer, with headquarters at Washington. W. H. Seldex

and T- D. Thompson have been made assistant, engineers,

with "headquarters at New York, and W. J. RoA,-'assistant

engineer, with headquarters at St. Louis, Mo.

]Mr. Ostrander was bom and educated in New Haven,

Conn., and during his school vacations worked in various

departments of the New York, New Haven & Hartford.

He entered the drawing room of the New Haven in 1897 and

was later employed by Cornelius Vanderbilt in designing

cars, car trucks and other railway appliances. For a time

he worked as a car designer and checker for the Standard

Steel Car Company at Pittsburgh, and in September, 1902,

entered the service of the American Car & Foundry Com-

pany at New York and was successively employed as de-

signer, estimator, and chief estimator. In February, 1904,

he was made assistant mechanical engineer, and on October

1, 1915, was promoted to the position of mechanical engineer

at the New York office. He has been closely identified! with

the development of steel cars and especially steel passenger

cars. Since the outbreak of the war, he has given consid-

erable time to special work for the Government and has

served on the committee of engineers from car building com-

panies that has been engaged in designing the standard

freight equipment for the United States Government.

Catalogues

A, E. Ostrander

JuVRNAL P.-\cKi.NG.—A ncw kind of car waste that is kept

elastic and in contact with the journal by means of inter-

woven brass spring wire is described in a pamphlet issued by
the Elastic Car Waste Company, Philadelphia, Pa.

Reinforcing B.^rs.—The Cambria Steel Company, Phila-

delphia, has issued a 24-page illustrated booklet describing

the Cambria slick concrete reinforcing bar. This booklet con-

tains detailed infornration concerning the properties of this

bar and data of value in designing structures in which it is

to be used.

Tool Holders.—Under the title of "How to Save Money
on High Speed Steel," the Gisholt Machine Company, Madi-
son. Wis., has issued a pamphlet showing three kinds of tool

holders which may be used to advantage with high speed tool

bits made by drawing out pieces of high speed steel which
would otherwise have been scrapped.

^IiLLiNG Cutters.—The ''Stock List of Cutters" issued

by the Cleveland IMilling Machine Company, Cleveland,

Ohio, under the date of March 15, 1918, contains a list of

the different kinds and sizes of milling cutters made by that

company. Various kinds of angular cutters, end mills, slot-

ting and concave cutters are also listed.

Acetylene Welding.—A four-page leaflet has been

issued by the Alexander Milburn Company, Baltimore, Md.,
describing two portable oxy-acetylene welding and cutting

outfits. The leaflet is called '"Machinen,- Repairs," and con-

tains several pertinent illustrations of the saving effected in

repairing broken machinery by the o.xy-acetylene process.

DYNAiiic Balance.—The Norton Grinding Company,
Worcester, Mass., has issued "A Treatise on Dynamic Bal-

ance" which will be of interest to all w'lio do not understand

the difference between the standing and running balance of

machine parts which revolve at a high speed. The need of

a running balance and a special machine to test it is made
evident.

Turret Lathes .and Tool Grinders.—Some interesting

machine work that is being done economically on turret lathes

is shown in a bulletin entitled "Increasing Production with

Gisholt Machines," issued by the Gisholt Machine Company,

Madison, Wis. The well known advantages of a good tool

grinder are also explained and the arguments advanced in this

booklet are exceptionally clear and convincing.

Rbet Cutting.—A booklet called "Flexible Rivet Cut-

ting Gun" (Book No. 2), is being circulated by the Rivet

Cutting Gun Company, Cincinnati, Ohio. It shows how, by

the use of the gun, much time can be saved in cutting rivets in

boiler seams and in doing other railway repair work. The
gun strikes a much harder blow than can be struck with a,

sledge, and it can be used in cramped and inaccessible places.

In the back of the book is a list of parts and complete instruc-

tions for assembling and repairing.

Boring Mill Chucks.-—The Commonwealth Supply

Company, Richmond, Va., has issued a pamphlet called "The

Moss Universal Chuck," which shows in detail how this

chuck mav be used on a vertical boring mill intended to

handle railway shop work. It is particularly applicable to

the boring of main rod brasses, driving boxes and piston

valve bull rings. The chuck centers the" work automatically

both ways, which eliminates much of the laying out. Clamp-

ing is also unnecessary- and the work may be turned over with-

out removing it from the chuck, in case it is desired to face

off both sides.
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Doubling the

Length of

Runs

One of the large items of expense

which the mechanical department con-

trols is the cost of handling locomo-

tives at terminals. Efforts are con-

stantly being made to reduce this expense, and to shorten

the time the locomotive is held out of service. It is interest-

ing to note that during the past few years some roads have

attempted to eliminate the handling of locomotives entirely

at certain terminals by running the engines over two divisions.

These efforts have been fairly successful. They have resulted

in appreciable savings in fuel and labor and have reduced

the number of locomotives required to handle the traffic.

As a rule locomotives, when they arrive at the end of a

run, do not have any mechanical defects that necessitate send-

ing them -to the roundhouse. The main difficulties met in

trying to operate on long runs are due to bad coal causing

clinkers in the firebed, or honeycomb on the flues, or bad

water causing foaming. In many cases these troubles can

be largely counteracted. Under the conditions existing in

summer it is easier to lengthen the engine districts than it

is in winter. There are no doubt a great many places where

engines can be doubled through, at least during the summer

season, if some special attention is given to the matter of

reducing the trouble due to bad fuel or water. It is by no

means impractical to clean the fires, and if necessary blow

out the flues during a stop, and when foaming causes trouble,

fref|Utnt tjlowing off, together with the use of anti-foaming

boiler compound, will usually eliminate the difficulty.

The savings effected on one road by doubling the lengths

of runs are reported as being more than .$7.S,000 a year.

Since 1915 this road has been running locomotives over two

divisions on 34 runs, which aggregate 8,594 miles. The
number of terminal handlings is reduced by 34 daily, thus

saving 12,410 handlings in the course of a year. In addi-

tion to the saving of fuel and labor, there is a saving in

motive power. The mileage per day made by locomotives

on the divisions affected has increased 15 per cent, and it

has been found possible to reduce the number of locomotives

on the runs by 13 per cent.

American

Machine Tools

in Australia

"Among the imports from the United

States during the last few years, ma-
chinery constitutes the largest item,

and in the writer's opinion this will

continue to be the case, particularly if there is a continuance

of the present policy by which the railway departments man-
ufacture and erect their own rolling stock and similar require-

ments. It is believed that in this line competent application

engineering will be necessary in Australia and New Zealand

to develop and hold the business for American products,

though as a rule the railway officials are inclined to admit

the superiority of most of the American machine tools." This

paragraph in its few lines states what is probably one of the

most salient facts in all the 164 pages of the report just

issued by the Bureau of Foreign and Domestic Commerce
as a result of an extended investigation by Commercial Agent

Frank Rhea on American markets for railway materials,

equijjmont and supplies in Australia and New Zealand. Mr.

Rlica's rc[)ort will be read witli ])articular interest by ma-
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chine tool manufacturers, liecause he spent some five months

in Australia and speaks with the authority of one who has

had many years' experience in hoth the railway and railway

supply fields. But they will also want to peruse its pages

because of the insistence he places on what he calls "applica-

tion enniheering" or on the importance of having represen-

tatives who see to it that any machines they sell are the ones

best fitted for the work to be done, and who follow up the

sale to assure themselves that the machine tool is giving

entire satisfaction once it is in the shop. But the wealth

of material as to Australian railway characteristics, methods

of purchasing, and our opportunities there as given in the

report should ])rove of inestimable value to other railway

supplv manufacturers, also. Australia and New Zealand

are going to prove among our liest export markets for rail-

way supplies after the war. Inasmuch as export trade is

one of the big problems of the day, the question can fairly

be asked—and it is favorably answered in the report:—If

the machine tool builders can do it, why can't manufacturers

of other railway supplies do it also?

Freight Cur With the formation of the Car Re-

pair Section of the Railroad Adminis-

tration, with J. J. Tatum, formerly of
Problems

j|^g Baltimore & Ohio as manager, the

maintenance of freight cars has been brought under cen-

tralized control as has the maintenance of locomotives. There

is much good to be realized by bringing under one head

this vastly important problem. It is believed that judiciously

proportioning bad order cars amongst the roads will greatly

relieve the bad order car situation. There is one ver\- im-

portant fact that must be impressed upon ever}' man in the

various repair organizations, and that is

—

the cars when
once placed on the repair tracks should he put in A No. I

condition regardless of ownership before they are allowed

to get back into sennce. This means even more than is out-

lined in Rule 1 of the M. C. B. interchange rules. It means
that a "lick and a promise" will not do.

We understand that consideration is being given to the

discontinuance of interbilling between roads for such repairs,

as under government control and the unilication of the roads

there is no necessity for such practice. If this can be done

without in any way causing a lack of care in making the

repairs, it would seem to be a good thing. It will undoubt-
edly make necessar)- increased supervision and more rigid

inspection. The effect such a plan would have on the car

situation a few months hence is very apparent, and there

is no reason why it cannot be successfully carried out if

everyone will pitch in and do his work properly regardless of

the initials stenciled on the car.

Every car man in the countr\- will do much to relieve the

bad order situation if he will get in and get under, and
back the manager of the car repair section up to the limit.

The question of the advisability of

The Grinding of grinding car wheels in order to remove

Car Wheels fiat Spots and reclaim the wheels for

further service is a particularly vital

one at the present time because of the need for increased

wheel mileage. One of our readers has been inquiring about
this practice and for the benefit of all we invite expressions

of opinion from any who have had practical experience along
this line.

Car wheel grinding was first tried a number of years ago,

and since that time several railroads have installed equip-

ment and grinding machines with gratifying results. One
large western road in particular has been successful in grind-

ing chilled cast iron wheels for some time and claims a big

saving. A test of the equipment was made and in an

itemized cost statement which included charges for interest,

depreciation, j)ower re(|uired, grinding wheels and laljor, the

total cost of reclaiming one pair of wheels by grinding was
shown to be less than sixty cents. At the time of this test

the differential per ])air of wheels, or difference between

the new and scrap values, was more than six dollars, and the

resultant saving was evident. There was also an additional

saving which was hard to estimate in the decreased wear
and tear on ecjuipment due to the removal of flat spots and
wheel eccentricities.

.\ grinding machine has been developed recently for

shaping the wheel flanges, but it has not been in use long

enough to demonstrate its value. Practically all of the grind-

ing up to date has been done on the tread of the wheel. No
attempt has Ijeen made to grind out flat spots over 31 S in.

long, because in the case of chilled cast iron wheels it is

not desirable materially to reduce the thickness of the chill.

Xew^ wheels often have a rough tread and are bored out

and mounted eccentric with respect to the journal. This is

almost sure to result in brake shoe gripping the wheel,

causing slid flat spots before the wheels have made a

thousand miles. In that case the scrap value of the wheel

is saved, but half the new value is lost, plus the cost of

machining, mounting on the axle, putting it under the car

and taking it out again, to say nothing of the loss of service

of the car in the meantime. We cannot afford such a waste-

ful practice in view of the present car shortage. The
remedy for the above condition is to grind all cast iron car

wheels before they are put into ser\-ice as is the practice of

one road.

But grinding is not entirely confined to cast iron car

wheels. The same road previously referred to buys all of

its Schoen steel wheels as the}- come from the rolls at three

dollars less per wheel than if they were machined. The
wheels are then bored, mounted and ground at a total saving

of over $5 per pair.

A consideration of the reports and data at hand indicates

that car wheel grinding is a good thing and that the practice

is being rapidly extended.

Railroad Efficiency
Anyone with roundhouse experience

^ , ,
knows that there are certain locomo-

Uepends on the i- .u ^ j. ^ ^
lives that no engmeer wants to run and

Shops
j^Q fireman wants to fire. Other en-

gines are so popular with the roadmen that they will resort

to all sorts of schemes in endeavoring to get them. Why
is it that all locomotives of the same class do not give equally

good performance on the road ? The answer may be dif-

ferent in nearly every case but the general cause is probably

minor variations in workmanship.

Some time ago one of a large number of locomotives was
selected for a test. The roadmen declared the trial would be

worthless because the engine was one which was called all

the uncomplimentar}' names the}- could invent. A\"hen it was
put on the road it surprised them by its splendid jierform-

ance. The reason was that the shop men, when overhauling

the locomotive prior to the test, discovered that the e.xhaust

nozzle did not point to the exact center of the stack. They
took unusual care to correct this defect with the result that

the engine when turned out of the shop steamed freely and
made a fine record.

Let us cite another instance to show the necessit}' for ac-

curacy in shop work. A certain class of locomotives had
very little clearance between the trailer wheel and the ash-

pan. Occasionally when a spring hanger broke the trailer

tire would cut through the pan. The boiler maker fore-

man saw an easy way out of the difficulty and whenever he
found the pan cut by the wheel, he raised it, placing it

closer to the mudring. The result was that while the ashpan
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was protected, the air inlet to the grates was reduced to such

a point that proper combustion could not be secured.

No matter how well an engine steams, it cannot work
economically unless the steam is distributed to the c}-linders

in the proper manner. Few railroad shops strive for ex-

treme accuracy in the work of setting valves. A ver\- slight

variation in the dimensions of parts of the valve gear may
result in an excessive consumption of steam and fuel. Since

the railroads now spend more than S4,000 annually for fuel

for each locomotive they operate, and since poor valve setting

may cause the fuel consumption to be 25 per cent greater

than with the valves set properly, it can readily be seen that

it is economical to spend a few dollars extra in the shops

to do the work in the best manner possible and also to over-

haul the valve motion in the roundhouse at frequent inter-

vals with a view to keeping down the fuel consumption.

Most railroad shops have the apparatus required for prop-

erly balancing driving wheels, but in most places it is used

only on rare occasions. A locomotive improperly counter-

balanced is hard on the track and is uncomfortable to ride,

to say nothing of the damage it does to its own machinen.-.

An engLneman can't be expected to take good care of a loco-

motive if the shop does not put it in condition to run with-

out shaking him off the seat box and pounding out its own
bearings.

The men who repair locomotives should bear in mind
constantly the big part they play in securing efficient op-

eration. Unless a locomotive is properly repaired it will

waste fuel and thus add to the largest single item of ex-

pense the railroads bear. Unless it is an efficient and re-

liable machine, able to haul its tonnage over the division in

a reasonable time without delays or engine failures, the

transportation department cannot secure the maximum move-
ment of traffic. A realization of the importance of the work
in the shops should lead the men of the mechanical depart-

ment to pay closer attention than they now do to those fea-

tures of their work which are so essential to the economical

operation of the railroad as a whole.

Standard \Vhile the locomotive standardization

committee's work has progressed to

the extent that tentative specifications
Situation have been issued, it cannot be found

that the Railroad Administration has formulated any definite

plans as to the extent to which the standard locomotives will

be u.sed. Impressions have gone abroad that die first orders

for these locomotives will be sufficient to cover the demands
for power that has been borrowed, thus permitting the bor-

rowed locomotives to be returned to their home roads.

UTiether this plan is to be strictly followed remains to be

seen. Unquestionably this would be the most practical limit

to which standardization of locomotives should be carried.

As noted eLsewhere in this issue, the tentative specifications

were sent to the railroads with the request that the roads

advise the director general of the numlier of standard loco-

motives they need to meet the refjuirements for this year.

Following this, a memorandum was sent to various lines to

the effect that if these standard locomotives did not meet the

requirements, representation could be made as to the in-

dividual necessity for a departure from the standard t\'pes.

This presents the matter in an indefinite sort of a way, and

the interpretation to \>c made is open to question.

It is becoming rapidly apparent that unless something is

done immediately, the output of locomotives for this year

will not l>e up to maximum. In fact, G. A. Greenough said

on April 15 before the Western Railway Club: "It is prob-

able that the possibility of greater rapidity of construction

has l>cen Ifyst for this year because of the length of time

which the administration has required to give consideration

to the project (standard locomotives)." In its first report

to Mr. McAdoo, dated Februan.- 19, the builders' committee
stated that it would not be ad\-isable to design standard loco-

motives without taking into consideration to the greatest

possible degree the standards existing on the railroads at

the present time and that "the proper execution of such a
series of standard designs cannot be carried out in time to

permit the building of any of these locomotives for 1918
deliver)-." The committee suggested further that if "this

year's full cap>acit\- be utUized, the railways be permitted to

order for quick delivery- or until these standard designs can
be worked out, such locomotives as they require, exact dupli-

cates of those now in service on their lines." AVhile it was
realized that this condition would exist as far back" as

February-, it is strange that no action has been taken to in-

crease the output of locomotives this year. In our last

month's issue w-e commented on the difficulties that would
be experienced in maintaining standard locomotives in our
already overtaxed shops. During the month Alba B. John-
son, president of the Baldwin Locomotive Works, in a paper
before the L'nited States Chamber of Commerce, w-hich is

printed elsewhere in this issue, took occasion to say: ''Instead

of simplifying the problem of locomotive maintenance, the

introduction of government standards -would complicate it"

He also said : "The railroad manager w-ho is responsible for

his record of efficiency and economy should be permitted the

widest discretion in selecting locomotives which he regards

as best fitted for the conditions of service upon his line."

It is thus apparent that the builders as well as the rail-

road men realize the difficulties to be experienced with stand-

ard locomotives, and it is to be sincerely hoped that the

Railroad Administration in making its final decision as to

the extent to which standard locomotives will be used, will

be governed by these argimnents. But the fact remains that

'ji'hatever is finally deemed advisabl-e by the Railroad Admi-
nistration must be accepted by railway men the country over

as the course it deems vAse to pursue, and everyone must be a

good soldier and make the most out of the situation, that this

country mav be victorious in the -u.'ar.

Machine Tools The machine tool equipment of the

. D ji .
average railroad shop is inadequate

and makes efficient production impos-
Needed ^-^^^^ -j-jje Master Mechanics" Asso-

ciation has repeatedly brought out the fact that better tools

are needed in shops and roundhouses. The roads have not

been able to secure the equipment because their revenues

•were inadequate and they did not have the money to spend

for machine tools. The condition has been growing w-orse

instead of better. During the years immediately preceed-

ing the European war, the roads spent on an average S12,-

000.000 annually for shop machinery- and tools. In 1915

they spent only S9,000,000. For the past two years there

has been a great demand for machine tools for w-ar w-ork,

the prices have increased greatly and as a result the roads

have confined their purchases principally to tools that were

urgently needed. It is safe to say that the expenditures

for tools have been smaller during the past two years than

they were in 1915, and as practically nothing has been

done to improve the facilities the shops are probably no
better off now than they were tw-o years ago, if indeed they

are not in even worse condition.

Some .shop men feel that with prices so high, the pur-

chases should be restricted and that no tools should be

bought except those that they cannot get along without. On
the contrar}-, there never was a time when money invested

in machine tools would bring larger returns. There is a

serious shortage of skilled mechanics and the roads are

finding it increasingly difficult to repair their equipment.

Mofli-m machine tools w-ill increase the output per man,
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and tend to counteract the labor shortage. The roads are

now pa)-ing mechanics higher wages than ever before. They
should provide these men with tools that are capable of

high rates of production, in order to get a corresponding

return for the wages they pay. In fact, this is practically

the only way in which the large increases in the wages of

mechanics can be offset. In 1915 the total compensation
paid by the railroads to mechanics, helpers and appren-
tices, was over $90,000,000. For the present year it will

probably be 40 per cent higher or about §125,000,000.

Suppose that by providing better machine tools, the output

per man for this class of workers could be increased by
two per cent. If interest and depreciation is figured at

the rate of 12 per cent annually, this saving would justify

the e.xpenditure of more than $20,000,000.

Better machine tool equipment effects an important sav-

ing by cutting down dela3s to locomotives and by increas-

ing the available supply of power. This is especially im-

portant in the roundhouse. The ordinar}- roundhouse ma-
chine shop is equipped with tools that have been used in

the back shop until worn out and they should have been
sent to the scrap pile. This is an economic mistake. Min-
utes lost in doing machine work in the roundhouse may
result in costly delays. Under present operating conditions

the roundhouse is often the neck of the bottle, and every-

thing possible should be done to expedite the work of mak-
ing running repairs.

Contrar}- to the opinion that seems to prevail among rail-

road men, nearly all classes of tools can now be secured

within a reasonable time after the orders are placed. The
requirements of the war industries seem to have been met,

and conditions are becoming more nearly normal. While
some special machines, such as wheel lathes and large

planers, cannot be secured without considerable delay, a

few of the smaller tools can be delivered from stock and
most of the shop equipment which railroads use can be
had within six months from the date ordered. Tools or-

dered now will be available in time to help keep the equip-

ment in condition next winter.

With an acute shortage of labor the shops and round-
houses were in many cases unable to meet tlie demands
made upon them last winter. Those occurrences will be

overlooked because the conditions could be foreseen. It is

certain that next winter will again test the capacity of our
transportation system. The mechanical department is re-

sponsible for the condition of the equipment. If it is to do
its full share in keeping up the efficiency of the roads it

must have better facilities. Now is the time to decide what
tools will increase the output of the shop, and to put in

orders to make up in part for the small purchases of the

last three vears.

Keep the Cars "During 30 days there have been over

„ , 200 cases of truck failures on our

road," said tlie head of the car depart-
Condition
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recentl}-. Speaking further of the condition of cars at tlie

present time, he said that it seemed as if some roads are

not doing all they should do maintain the trucks in good
condition while cars are on their lines. There were many
cases of arch bar trucks failing on account of nuts missing

from oil box and column bolts. Many brake hanger bolts

were found without cotters, split keys or nuts to hold them
in place; others were worn half through. Brake beams had
no safety devices to hold them up in case the pins or hang-
ers should break. The road referred to is now giving par-

ticular attention to the condition of these parts. No car

is allowed to leave the repair track until the trucks have
been thoroughly inspected and put in good condition.

The unusual amount of trouble that is being experienced

due to these minor defects, is an indication that there is a
growing tendency on the part of inspectors to pass by the

minor defects. This is Ijecause of the fact that there is a

great demand for cars and all the roads are trying to keep
the maximum number in service. The car shortage this

year has broken last year's records. For the past 18 months
the demand for cars has exceeded the supply. The hard
service has been wearing the cars out faster than ever be-

fore, and it has been difficult to get them to the repair track.

The roadbed has deteriorated causing an increase in the

amount of work on trucks. As a result of these conditions,

derailments and wrecks have been more numerous in the

past winter than ever before.

It is hardly necessary to point out that the standard of

inspection must be maintained, regardless of the demand
for cars. The car inspector's work is vital to the safe oper-

ation of trains, and he should never lose sight of the re-

sponsibility that rests upon him. He must not pass by
defects that may cause accidents, hoping that no harm will

come of them. In spite of all precautions there will be
occasional equipment failures. Even a slight defect, in-

tentionallv neglected, may cause serious damage or even loss

of life.

Beyond doubt the car repair forces will have a difficult

task trying to keep the equipment in good condition during
the present year. Although the statistics show that the

number of cars in shop or awaiting shop is no greater at

this time, than for the corresponding period last year, there

is no question that the general condition of equipment is

constantly growing worse. Practically none of the roads

has been able to keep a full force of car repairers because

the higher wages paid in other lines of work has drawn the

men away from the railroads. There seems to be little

prospect that labor conditions will improve, although it may
be that the Railroad Wage Commission w-ill make adjust-

ments in the rates of pay that will put the car department

in a more favorable position. The material situation shows
some improvement and there will probably be little diffi-

culty in securing either wood or steel this year.

One of the conditions that will make it hard to keep up
the output of the repair track is the increasing percentage

of foreign cars on all lines. With the unrestricted routing

of cars more and more will find their way ofi' the home line,

and since no improvement can be anticipated everj- road

must arrange to give the same attention to all cars regard-

less of ownership and must attempt to keep up the normal
output of the repair track, even though the men are working

on equipment with which they are not familiar. The paint-

ing is being neglected. Unless this is attended to promptly
the deterioration of cars is sure to be repaid. All roads

should arrange to repaint foreign cars as well as their own,

in order to forestall the depreciation of equipment. Every

repair track should keep a full force employed and should

arrange to put every car that passes over it in good shape

regardless of the ownership.

There are some who advocate the suspension of the M.
C. B. rules for the period of the war, on the grounds that

it would expedite the movement of cars. This is a radical

proposal, and it seems that those who make it have over-

looked the fact that the principal function of the M. C. B.

rules is to insure that safe practices are followed in the

construction, repair and operation of cars. The interchange

of repair cards may be done away with w^hile the roads are

under government control, but all regulations that make for

safe operation should be retained. The car situation will

not be improved by radical measures. The equipment can

be kept up if the roads are given assistance in securing an
adequate supply of labor and material and if even,-one in

the car department works with a patriotic spirit to serve

not merely the railroads, but the country whose commerce
thev carrv—the countn- whose interests we all have at heart.



In Memoriam—Joseph W. Taylor
Secretary of the Railway Mechanical Associations
and the Western Railway Club Dies Very Suddenly

ONE of the most widely known and best liked men in

railway mechanical circles has passed away. Joseph
W. Ta\lor, for many years secretary of the American

Railway Master ^Mechanics' Association, the Master Car
Builders' Association and the Western Railway Club, died
at his home, 4102 Calumet Avenue, Chicago, on the morn-
ing of April 24. Organic heart disease was responsible for

Mr. Taylor's sudden death. He had been at his desk the

day before he died, and was apparently in good health.

Mr. Taylor was knowTi to ever\-one who attended the meet-
ings of the Master Car Builders and Master Mechanics'
Associations, through his

long connection with those

organizations. Previous to

the time when he took over

the work as secretar}', he

acted as secretary to John
W. Cloud, who formerly

held those offices. E\'en be-

fore assuming the position

which he occupied up to the

time of his death, Mr. Tay-
lor was a familiar figure at

the conventions held at Sara-

toga and Old Point Comfort.

As assistant to Mr. Cloud he

took an active part in the

preparation of proceedings

of the Master Car Builders'

and Master Mechanics' Asso-

ciations. In 1899 Mr. Cloud
went to London to take

charge of the British office

of the W'estinghouse Air

Brake Company and in June
of that year Mr. Taylor was
appointed secretary of both

associations. His appoint-

ment as secretary of the

Western Railway Club fol-

lowed in October, 1899.

William Schlafge, presi-

dent of the Master Mechan-
ics Association, says in com-
memoration of Mr. Taylor:

''The news of the death of Joseph W. Taylor will be

received as a di.stinct shock to many friends and acquaint-

ances throughout the country.

"During the twenty years of Mr. Taylor's .services as

secretan.' to the railroad mechanical associations his uni-

form and unfailing courtesy have won the very high regard

and esteem of the many executive officers of the associations

not only, but of the hundreds of members who have had
occasion to seek his counsel in the routine of association

activities.

"The sjTnpathy of the entire railroad mechanical world
will be e.xtended Mr. Taylor's family in their bereavement
which is particularly distressing in view of Mrs. Taylor's
impaired state of health."

A. R. Kipp, president of the Western Railway Clulj, in a
note of appreciation says: "The sudden death of Joseph
W. Taylor was a great shock to me. Notice of it came to

me at Minneapolis at the same liour in which I received a
pencil note from him written the day before. Joe Taylor

will Ije missed by many men in railroad circles and nowhere
will he be missed more than by members of the Western
Railway Club who have seen him for so many years per-
forming faithfully his duties as secretary at its meetmgs.
Few railroad men there are who did not know him per-
sonally or at least by reputation through his position as
secretary of the various mechanical organizations. It
is characteristic of his faithfulness that he died in the
harness."

Joseph W. Taylor was born in Saltsburg, Pa., on March
9, 1862. He entered railway service early in life on the

Erie railroad and was for a
time a locomotive fireman.
Later he became associated
with the Westinghouse Air
Brake Company at Chicago,
but gave up his position to
devote his entire time to his
duties as secretary of the M.
M. and M. C. B. associa-
tions. For the last 19 years
Mr. Taylor has been secre-
tary of these associations
and also of the Western
Railway club. During the
entire time he has taken a
prominent part in the work
of these o r g a n i z a t i ons.
Throughout his long tenure
of these offices, Mr. Taylor
discharged his duties in a
thorough, efficient and most
trustworthy manner. He
never betrayed the confidence
of his position. The reports
and proceedings which he
edited were always models
of correctness. As Mr. Tay-
lor has had no assistant in
tlie work, it will be a diffi-

cult matter to find a man to
fill his place.

At the 1910 conventions a
tribute was paid to Mr. Tay-
lor through the columns of

the Railway Age Gazette which so clearl\- shows liow much
he was appreciated that it is reprinted here:

"When John W. Cloud—known as the 'ideal' secretary
of the Master Car Builders' Association for many years and
of the Master Mechanics' Association for a shorter period—in 1899, resigned to accept the representation of the West-
inghouse Air Brake Company in London, many doubts were
e.xpres.sed as to the possiljility on the part of either or both
associations of finding a successor whose work would be
even a passal)le substitute for that to which they were ac-
customed Wisely, however, as it appeared then and as it

has appeared with double force every year since, it was
determined that tlie safest course lay in the selection of one
who liad iiad the benefit of Mr. Cloud's training and who,
in fact, had done tlie principal part of the detail office work
as Mr Cloud's assistant. Notwithstanding that the duties

of the office have very largely increased by reason of the
increased memljership and volume of work done by both
I'.-^sociation;-.—a fact only partially sliown by tlie growth

Joseph W. Taylor

245
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in size of the volumes of proceedings—Joe, as he is aknost

universally called, has never found the job too big, nor has

he failed to come to time when any ordinary or extraor-

dinar)- demand has been made upon him. Unquestionably

and by riglit of faithtul and intelligent work the mantle of

the 'ideal' secretary now rests upon Mr. Taylor's shoulders.

With few exceptions probably the members of neither as-

sociation appreciate the volume of work which tlie secretary

is called upon to perform between one year's convention

and the next. It is an ever-continuing job, though the cul-

mination of its activities is naturally in the period a few

months before and a few months after the conventions. The
office is the focus of all the movements of both associations.

It is the medium through which hastily prepared and some-

times ill-digested plans of a few members are filtered be-

fore tliey come to the attention of the associations as a whole

or to the public. The secretary is not only the recorder,

accountant and editor; he is in a most unobtrusive and un-

recognized way a 'whipper-in" and adviser to all the mem-
bers, the eff'ectiveness of this persuasion and the acceptability

of this advice consisting precisely in this unobtrusiveness

and lack of recognition.

"Joe Taylor has been secretary of these two associations

and of the Western Railway Club so long that it is hardly

worth while to recall what he was before, except as Mr.

Cloud's assistant. He is generally credited with having

held down a chief clerkship on the Erie before he went to

Chicago; but it doesn't matter. He has made himself and
he has made the secretaryship of three important railway

organizations—all of them jobs worth bragging about. But

'Joe' never does that and that is why his newspaper friends

have to step in—like this."

Mr. Taylor's personal characteristics endeared him to his

large circle of acquaintances. Straightforward and open
in his manner, sympathetic and always ready to lend assist-

ance, he went about it in a quiet way aiding many without

the knowledge even of his intimate friends. He was in-

tensely patriotic and had taken active interest in the Lib-

erty Loan campaigns. Mr. Taylor took a prominent part

in the work of fraternal organizations and was a .52nd

Degree Mason.
His funeral was held at Chicago on Saturday under the

auspices of the Knights Templar. Representatives of the

Master Car Builders' Association and Master Mechanics'
Association and the Western Railway Club were present, as

well as many of Mr. Taylor's personal friends and associ-

ates. Mr. Taylor is survived by a brother; a son, Joseph
W. Taylor, Jr., of El Paso, Texas, and his widow who is

in ver\- delicate health and on that account has resided in

Texas with her son for several years past.

Standardization of Locomotives
Its Possible Effects on Transportation Discussed

by Two Officers of the Baldwin Locomotive Works

THE effects of the application of a policy of general

standardization of locomotives to American railways

was discussed by Alba B. Johnson, president of the

Baldwin Locomotive Works in a paper on the Railroad Ad-
ministration's Motive Power Problems, which was presented

on April 11, before the United States Chamber of Commerce
at the annual meeting held in Chicago. At the meeting

of the ^^'este^n Railway Club, held in Chicago on .\pril

15, Grafton Greenough, vice-president of the Baldwin Loco-

motive Works, also took occasion to discuss the same sub-

ject in a paper on Economy in ^Maintenance and Opera-

tion of Locomotives.

ALBA B. JOHNSON'S PAPER

Mr. Johnson's paper briefly sketched the history of the

development of the locomotive, from the time of the Rain-

hill trials on the Liverpool & Manchester, in 1829, which

demonstrated the practicability of Stephenson's "Rocket,"

showing the rapid strides in growth and development which

have taken place in the intervening 89 years. An abstract

of the portion of the paper dealing with standardization

follows

:

Standardization has been an ideal much talked of but

never realized in actual practice, because standardization

implies the crystallization of present practice as the prac-

tice of the future, and means that no further changes shall

be made as the result of experience or invention. Carried

to its logical extreme, the adoption of inflexible standards

at any time during the history of locomotive development

would have involved the stoppage of progress at that

point. Many attempts have been made to fix standards for

particular railroads and groups of roads, but in even' in-

stance these have given way to the urgency of keeping pace

with other roads which have not attempted to bind them-

selves with the iron bands of standardization. The prac-

tical result of such attempts has been that those lines most

rigidly adhering to their standards have lagged behind their

competitors.

The result of more than eighty years of experience has
convinced railroad men that the most advantageous field for

standardization is in details rather than in the complete

locomotive or car as a unit. Most of the advantages sought

through standardization have been obtained by unifying

or standardizing the design of various parts common to a

considerable number of classes. Whilst the American
Railway Master Mechanics' .Association and the Master
Car Builders" Association have perhaps accomplished less

in procuring the adoption of complete standard units than

advocates of standardization would have liked to see, they

have done splendid service to the transportation interests

of the countr}- by the adoption of the numerous standard

details, by their discussions and by their interchange of

experiences. It may be said that their accomplishments

have been as great as it was humanly possible to achieve

under the conditions of diversity of managements, diversity

of ideas and the necessity of constantly keeping abreast of

the march of improvement. .American railroad men need
have no fear of comparison with other countries, either in

the practical common sense which has been shown in the

conservative encouragement given to improvements in en-

gineering practice, or in the reductions which have been

achieved in the cost of transportation.

AV.-\R BRIXGS XE\V CONDITIOXS

The participation of the United States in the world-war
has brought about new conditions. For the first time it

liecame practicable to adopt and to enforce standards to a

large extent. The very forces of competition had brought
about a uniformity of general dimensions and weights of

locomotives for trunk line service. Inasmuch as all kinds of

cars were being hauled indiscriminately over all railroad

lines, there could be no reason why a diversit}' of details
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should exist amongst those belonging to different railroads.

To a lesser degree, perhaps, these considerations apply also

to motive power. If one t)pe of locomotive could haul a

given train across the continent to the west bank of the

Mississippi river, there appeared to be no adequate reason

why a locomotive of different type or different details

should be required to haul the same train from the east

bank where the grades and working conditions were not

too divergent.

In the early days of railroading it was quite common for

the same line to have different types of locomotives to haul

its trains over different divisions of the road. The same
conditions now- exist upon a larger scale. Notwithstanding

a certain amount of standardization of the locomotives on

each road, there is a large diversity amongst different roads

having practically the same operating conditions. The
opportunity given to the director general of railways to

unify the motive power of all railroads, was unique, and
the conception a fascinating one. The work of preparing

standard specifications and drawings was entrusted to a

committee comprising eleven railroad officials who collab-

orated with representatives of the three principal locomo-

tive builders. As the result of their diligent and continued

work, twelve standard specifications have been agreed upon
and their final approval is at the present time under con-

sideration.

No one railroad will be compelled to order all of these 12

standards; even the largest trunk lines may find half that

number sufficient.

EXTENT TO WHICH STANDARDIZ.ATION SHOULD BE CARRIED

A delicate and interesting question of policy is to what

extent these standards should be confined to tlie essential

elements of the locomotive, and to what extent they should

be confined to its accessories. The committee wisely adopted

the principle of defining only the essential locomotive, leav-

ing a certain freedom to the railroads to maintain their

standard accessories, and a certain freedom of competition

among manufacturers of railway equipment. It must be

borne in mind that the railway equipment business itself is

a most important one, embodying as it does several hundred

separate manufacturers, with invested capital running into

the hundreds of millions and employing several hundred

thousand men. These separate manufacturers have studied

incessantly to improve their appliances and to reduce their

costs.

Their productions are of two classes, first, those materials

or devices which have become essential parts of locomotives,

such as air brakes, tires, headlights, injectors, steam gages,

etc., etc.; and second, those which are not strictly essential

to locomotive operation but which contribute to efficiency

and economy. Amongst the latter are .such things as me-

chanical stokers, superheaters, feed water heaters, power

reverse gears, etc. These devices are constantly shifting

from the second to the first class. Most of those now uni-

versally conceded to be in the first class were at one time

probationar}'. Many of those now rated in the second class

are rapidly achieving recognition as essentials to be regarded

as in the first class. To carr>' standardization to its extreme

limit would involve a determination of the most desirable

among many competing devices, and would destroy the

market for all the others and throw their makers out of

business. It would check the transfer into the first class

of those items enumerated as of the second class and would

also paralyze every effort toward the invention and introduc-

tion of new improvements.

The committee has wisely refrained from attempting a

solution of these problems, and its further course with

respect to them is yet to be ascertained. Some policy must
eventually be adopted, however, either of leaving the rail-

roads which are to receive and operate the standard loco-

motives, latitude to designate such specialties as in their

experience have proved worthy of adoption, or for the

director general of railways, through his advisers, to make a
selection. The fonner would appear to be in every way the

wiser course.

THE USE OF STANDARD LOCOMOTIVES WILL COMPLICATE
REPAIR PROBLEMS

I have stated above that the standard specifications have
been recommended for approval. They have not yet been
finally adopted, as a strong plea is made on behalf of the

railroads similar in principle to that applicable to locomo-
tive accessories, that each railroad should be allowed to

continue to adhere to the standards already adopted. The
choice of course involves the weighing of the respective ad-
vantages. It may be said for the railroads' contention, that

under normal conditions locomotives are not shifted from
one road to another, but are generally used continuously

upon the same division to keep the traffic movement bal-

anced, and are kept in repair continuously by the same
shops. These shops are supplied with standard repair

parts and the workmen are proficient in maintaining the

repairs of these existing standard locomotives. To intro-

duce a new government standard upon all lines as an en-

tirely clean proposition would be simple enough, but to

introduce it on lines and conditions affecting an entire con-
tinent and already equipped is quite a different problem.
It necessarily compels all lines to provide themselves with
stores of repair parts adapted to the government standard
locomotives. Thus, instead of simplifying the problem of

locomotive maintenance, the introduction of government
standards would complicate it. These complications would
last far beyond the period of government control and would
continue as long as the railroad standard and the govern-

ment standard locomotives operated side by side upon the

same lines.

LET RAILROAD MANAGERS CHOOSE LOCOMOTIVES BEST
SUITED TO THEIR CONDITIONS

It may be said that the workman who is responsible for

the best workmanship, should be entitled to the selection

of his own tools, and similarly, that the railroad manager
who is responsible for his record of efficiency and economy,
should be permitted the widest discretion in selecting loco-

motives which he regards as best fitted for the conditions of

service upon his line. If, however, it should be urged that

the advantages of standardization to which the roads can
work, would in the long run be sufficient to compensate for

the disadvantages of present increased confusion, then some
principle must be discovered by which standardization

shall avoid the cessation, if not the extinction of improve-

ments. Every improvement in some sense involves the de-

struction of standardization. It would be an evil day for

American engineering and for American progress in the art

of transportation, which would involve a policy of discour-

agement to new and useful improvements in the art. We
should therefore look carefully before we leap, to make sure

that we are not giving up the substance of continued growth
in efficiency and economy, to grasp the chimera of stan-

dardization. Especially should this be considered most
carefully when the world-wide danger of this war is

upon us.

MONEY FOR IMPROVEMENTS RESTRICTED

The motive power of the country is admittedly inadequate

to the service demanded of it under the present war condi-

tions. During the depression preceding the war there was
a small surplus of power which, as should have been fore-

seen, would Jje aljsorbed in traffic with the first increa.se of

activity. As a rule, railroads have purchased locomotives

largely under the spur of excessive traffic and have ab-
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stained fruni purclia.Ning during periods of reduced earnings.

This is contrary to the economics of the situation. En-

largements of facilities should be made in times of depres-

sion, because, first, that is the cheapest time to do it; sec-

ond, it is the most convenient time to do it; and third, it is

the time when the managers can give most attention to doing

it and fourth, the employment of labor arising out of large

railway purchases tends to mitigate the severity of a general

depression. The reason the railroads liave not done this

since 1907 is, that under the regulatory policy which went

into effect at that time, railway managers have not been able

to accumulate surpluses sufficient in their judgment to

warrant bold construction in times of small earnings, and

especially because future earnings have not been susceptible

of approximate calculation even where the volume of traffic

could be estimated in advance. Adequate provision of mo-
tive power, like adequate provision of other rolling-stock and

other facilities, can only be assured when Congress places

upon the functionary charged with the duty of regulating

rates, the definite responsibility of making such rates as

will yield earnings sufficient for thorough maintenance, for

adequate improvements and sufficient to attract the capital

necessary for providing additions and extensions.

GRAFTON GREENOUGH ON STANDARDIZATION

In his paper read before the Western Railway Club, on

April 15, Mr. Greenough discussed the locomotive stand-

ardization problem as follows:

The recent change in the controlling power of railroads

has brought about the possibility of experimenting along

lines which have long been under contemplation, but have

been deemed outside the realms of the possible. I refer to

the proposed standardization of the locomotive as a unit.

The railroad administration, primarily to reduce the first

cost of locomotives and with a view to effecting an inter-

changeability in repair parts which would enable locomo-

tives to be transferred conveniently from one section of the

country where transportation might reach a low ebb to

another more congested district, has through conferences

with the builders and the railroad committee proposed to

bring about a series of standard locomotives. The commit-

tees appointed have done their work efficiently and there

are under consideration twelve designs of locomotives, in

some cases two of a single class, one heavy and one light.

The arguments in favor of such standardization are in-

terchangeability between railroads, the possibility of some

rapidity of construction, interchangeability of repairs and

a somewhat lower cost. It is probable that the possibility

of greater rapidity of construction has been lost for this

year, because of the length of time which the administration

has required to give consideration to the project. We could

doubtless have built a larger number of locomotives, exact

duplicates of those now on the railroads, had orders been

placed two months ago, in a shorter time than we will be

able to build the new types of locomotives, details concern-

ing which are not yet settled.

The arguments against standardization may be summed
up as follows: The capacities of the locomotives are based

upon average conditions; hence there is no provision for the

extreme requirements w-hich these locomotives do not cover.

Where even the light locomotives are too heavy for service

and where the heavy locomotives are not of sufficient ca-

pacity special locomotives will have to be provided unless

those requiring lighter engines purchase from other roads

discarded power, and those requiring the heavier locomotives

change their system of operation so as to use the heavy

standard government locomotive. In such instances where

railroads have been equipped from one end to the other to

use power of maximum capacity for the purpose of re-

ducing train movements this would prove a negative economy.

The standard locomotives are designed for bituminous

coal fuel and radical changes in their construction will be

required for burning anthracite or an appreciable percentage

of anthracite or for projierly burning pulverized fuel. Oil

fortunately requires no basic change. The limiting sizes

of the locomotives of length, height and width must neces-

sarily conform to the minimum to be found on the various

roads over which the locomotives are designed to operate.

These restrictions necessarily cramp the designs and limit

their efliciency to the restrictions of the fuel. .\ limit of

height of 15 feet has been proposed for all except the heavy
Santa Fe and consolidation !NIallet type locomotives; con-

sequently steam space, domes and smoke stacks are mere
shadows of what they would naturally be. In a country

as large as ours various physical and climatic conditions

exist which the proposed standardization ignores; conse-

quently the locomotives will afford maximum efficiency in

some localities with a corresponding loss in others.

No standardization of this extent has been dreamed of

in the past; hence the task is relatively momentous. The
Pennsylvania has for years given serious consideration and
effort to the standardization of their equipment; likewise

the Harriman Lines in 1905 proposed a series of standard

locomotives for all roads controlled by them. Both of these

efforts have resulted in an extensive standardization of

parts, but not in a complete standardization of equipment,

because growing needs for larger and more efficient power
and the improvements in the permanent way have invited

and made possible increases in the size and capacity of loco-

motives which have thrown to the winds any idea of stan-

dardization of locomotives which would extend over an ap-

preciable period of time. In both instances the standard

locomotives of today bear no comparison to the standard

locomotives of ten years ago. The conservation of our re-

sources will not permit of a system of standardization which
is so inflexible as to choke further improvements and thus

discourage the inventions which may now be in their in-

cipiency. Yet how can we maintain a standard which is

permitted to change, and how can we progress without

change. If standardization of locomotives as units is a war
measure; if it will help us win, let us have standardization

quickly and regard it as a war measure but if it is an eco-

nomic experiment the final net result may be the addition of

just so many classes of locomotives to those now existing.

The ideal standardization provides for the elimination

of unnecessar}^ diversity and progress invites and necessi-

tates diversity, hence in spite of our ideals the standardiza-

tion of locomotives may be limited to the standardization

of the maximum number of parts.

The problem now before the administration is to decide

whether or not the criticisms in favor outweigh those against

the proposed standardization, and we all await the decision

with the keenest interest, and we all hope the decision, what-

ever it may be, will prove for the best.

More Destro^-ers Th.^^n There Are Now in the
World.—E. G. Grace, president of the Bethlehem Steel Cor-

poration, told the 500 guests of the Allentown, Pa., Chamber
of Commerce at its banquet on December 20, that the sub-

marine destroyers which the Bethlehem Shipbuilding Cor-

poration will build for the government are more than all of

the destroyers now in the world. Mr. Grace said he regarded

the rapid construction of destroyers as the solution of the

submarine menace. Mr. Grace said that of the entire ship

construction of the United States, war vessels and merchant-

men included, the companies of the Bethlehem Steel Corpor-

ation are bearing more than half of the burden. The Beth-

lehem plants now employ 30,000 men as compared with 9,000

five years ago. Charles M. Schwab, who also spoke, said that

the payroll of the Bethlehem plants is now $100,000,000 a

year.

—

Iron Age.



A YANKEE'S Idea of French Engines
Letters from a Santa Fe Boy Describing the Motive
Power and the Troubles Experienced in Maintaining It

THE censorship of correspondence hus made it difficult

to get news from the American Raihvay Regiments,

nevertheless many interesting letters have been re-

ceived telling of the work that is being done. The letters

below and the illustrations accompanying them were sent by

a member of one of the shop regiments, Sergeant G. T. Foster

of Company F, Thirteenth Engineers, and are published

through the courtesy of the Santa Fe Magazine. Referring

to the French locomotives, Sergeant Foster writes:

"The photograph of engine No. 3544 shows a typical

French locomotive used in passenger service. The cab is

peculiar, affording poor protection in severe weather. It has

no sliding windows or deck curtain, and is built with front

doors and also the front cab wall diagonal, to break the

wind at high speed. The cab door is an excellent idea, aside

from the wind-breaking feature, because it gives more room
for an average sized engineer to pass from the cab to the

running board. The cab floor also projects a few inches

outside the cab so that a large sized engineer can easily pass

dome, in which case it takes an entire book to describe it.

More often it is located in the small box ahead of the sand
dome, running clear through it with a gland and stuffing

box on the front and back sides of this box.

"In this locomotive the throttle valve is inside the steam
dome, with one stuffing box in front of the small box and
another out on the rear of the throttle dome. The main
dome and small throttle box are integral in this case, and the

movement of the throttle rod is not a pull in a horizontal

direction, as in the States, but is a twisting movement similar

to opening and closing a globe valve. The throttle valve

moves across its seat similar to the movement of the valve

in the old Johnson blow-off cocks, only in this case the

throttle valve is much larger than a blow-off valve and
rectangular in shape, moving over a ported seat.

"The smokestack has a lid which is used when the engines

are standing, to protect the ilues. The headlight burns oil

and is very small. Below the running board you can see the

high-pressure cylinders and D-slide valve chest. You can

American Boys Railroading In France

from the gangway to the running board without entering the

cab.

"About the roof of the cab can be seen the levers of the

pop valves. The firebox, of course, is of the Belpaire type,

with copper sidesheets and staybolts. Along the side of the

boiler can be seen the air pump, which is simple on the steam

end and tandem compound on the air end. About the only

United States air equipment on this engine is a Westinghouse

pump governor.

"Along the side of the firebox and also along the barrel

of the boiler can be .seen three rectangular oil boxes, from

which oil f)ipes run down to the driving boxes, so that the

engineer can oil the shoes, wedges and cellars while he is

up on the running board. This is an excellent idea. The
sandbox is immediately ahead of the firebox on the boiler.

Air .Sanders are used. No special mention need be made of

this feature excepting that the stejjs up to the sand dome are

very convenient and safe. The auxiliary steam dome is inside

the cab. The main dome is immediately ahead of the sand

dome, with the throttle rrxl passing through it and into the

small rectangular box immediately ahead of the main dome.

The throttle valve is son-.etimes located inside the main

also see tlie piston rod extension and the Walschaert valve

gear to the high-pressure cylinders. The steam pipes run

outside the boiler from the throttle box to the high-pressure

cylinder. The boiler check is just ahead of the steam pipes

and is very small. Over the engine truck you can see one

of the main reservoirs bolted to the running board. The
main frames, as well as the tender and engine truck frames,

are of heavy steel plate construction. The engine truck is

equipped with air brakes.

"The tank shows the briquettes of coal piled on top. At
the front of the tank and about a foot back of the gangway
can be seen three plug valves, or cocks, which indicate the

height of water in the tank. This is a very handy thing for

the engineer. Above the top of the throttle box can be seen

an oiler for pouring oil in a cup and feeding direct to the

cylinders in case the lubricator goes to the bad. They get

very poor valve oil over here, and the lubricator and tallow

pipes are easily stopped up. Their superheater valve oil,

however, is excellent and docs not give this trouble.

"'I'be other photograph, of engine No. 4498, shows a

saddle tank lofomotive of very good design. The coal tank,

with the usual bricjuette coal, is shown jjlainly at the back

249
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of the cab, which is a good stormproof cab compared with

most French cabs. The water tanks are carried along the

running boards, so one docs not have to worry about the

federal boiler inspectors finding broken staybolts. The wash-

out plugs over here are really hand-hole plates like those

used in stationary practice in the States. Two of these are

shown at the radius of the Ik-lpaire wrapper sheet. Just

ahead of the cab, on top of the Ijoiler, can be seen a tank

strainer which looks like a minnow bucket. The water goes

through this strainer when the engine takes water at the

water crane.

"Just ahead of the water tank along the running board

can 1)0 .seen a ratchet jack of about twenty tons capacity. All

engines carry one of these. They are traverse jacks, the

idea being to u.se four of these when an engine is derailed,

under the four bearing corners of the locomotive. The engine

is elevated and then traversed back to correct alinement and
lowered to the rails. After rerailing several locomotives one

would trade all his worldly goods for some good old American
frogs.

"This engine has a Mikado wheel arrangement, simple

cylinders, piston valves, extension piston rods and a super-

heater. The blower valve is on the outside of the main
dome, with a valve stem runnini; clear back to the cab. The

it's hard to run an engine in the rain, especially with poor

headlights. Of course, putting in cylinder packing and
reducing rod brasses is no joke either, out in the rain and
snow. Some of our engines are very awkward to work on.

When we have to use rope asbestos to pack steam leaks on

engines and when we have to ^iH the engine to pack almost

every valve, it's no joke. Then the valves are hard to grind

in. Most of the valves, such as gage cocks, water glass valves,

and w-ater glass drain valves, are built in two pieces and
do not have a removable bonnet. When the packing nut is

removed the bonnet comes with it, so that it's almost impos-

sible to grind in the valve and seat. We have to dress off

the valve with a file and dress the seat with a dummy valve.

We pack piston rods and valve stems with rope asbestos, so

you can guess what luck we have keeping down steam leaks.

We have to fight like everything to keep them down.

"Recently we secured some small copper wire, about No. 10

size, and w-e are using it to make copper gaskets for the small

steam joints. These engines have no fountain, and every

pipe comes from the boiler direct with a flange joint, and an

asbestos gasket, at the boiler. So we have troubles of cur

own. Most of the piping is copper, with brazed joints.

Injector branch pipes are made this way. When we get a

bad leak we can't so to the storehouse and get a Crane nt-

French Motive Power Ith an American Crev

rod operating the variable exhaust nozzle runs along the side

of the boiler through brackets similar to hand-hole brackets,

and is used as a handrail. One can easily see the throttle rod

running from the cab through the auxiliary dome, sand dome,

main dome and throttle box with stuffing boxes on the back of

the main dome and front of the throttle box.

"The cab has no front door. One passes outside of the

cab forward, using the handholds and steps shown along the

sides of the cab in order to go forward over the water tanks."

The effect of inadequate facilities coupled with severe

weather has evidently been felt in France as well as America

during the past winter. In another letter Sergeant Foster

writes

:

"This letter is to all my friends, who were so generous in

sending me a splendid big box of good old American tobacco.

Words cannot express my thanks.

"I am w^orking in an assortment of men from six different

American roads. The men from these six companies work
in two different tovv^ns. Just imagine working in a place

like Cushing, Okla., with all the cold weather of Michigan
and all the rains of Seattle, and very heavj' business.

"Our coal chute consists of a string of cars, and the men
have to throw the coal from the cars into the tenders. Some
of the cabs do not give much protection from the rain, and

ting, but we hunt up the coi)persmith, and usually kill the

engine and then braze the pipe.

"Flues don't give us much trouble because we have no

laws against flue plugs, and we have plenty of plugs. The
copper fireboxes don't give much trouble either. Most of

the firebox leaks take up when the engine gets out on the

road. The front ends are not self-cleaning, so we ha%e to

watch them closely and keep the flues bored out daily.

"Our tools are very poor. We have monkey wrenches that

you can work, provided you have a nut out in the prairie

without anything around it. The hammers are heavy, and
are splendid for an apprentice because they have faces as

big as young sledges. The fireboxes are all narrow and
most of them are ver}' small. Most of them do not have any
rocking and dump grates, so the fire cleaners have to shovel

the old fire out of the firedoors. Believe me, it's lovely."

Freight C.\rs Take \^'ouNDED to Germany.—Trains

carr3ing wounded Germans from the battle front in France
are proceeding continuously between Germany and Holland,

according to a despatch to the Telegraf from Kerkrade. It

has been necessary to replace hospital cars by freight cars,

in which the wounded lie on straw and shavings.



Status of Standard Locomotives
Probable Extent to Which They Will Be Used;
Tentative General Dimensions of Proposed Types

WHILE the details of the designs of the standard
locomotives for the United States government have
not been completed, a tentative specification has

been drawn up giving the general dimensions of the 12 loco-

motives proposed. These have been sent to the railwa}- com-
panies with a request for the number of each design each
road will need to meet its requirements for new locomotives

this year. The roads were cautioned to check the limiting

dimensions carefully and to allow for axle loads slightly

heavier than those shown, as an added precaution, for it

operate locomotives of the wheel loads of the standard loco-

motives would be filled with locomotives of lighter axle

load, which would be released by the standard locomotives.

Since these specifications w-ere sent out a number of con-
ferences have lieen held at the headquarters of the Railroad
Administration in Washington on the subject of standard-
ization, at which the matter has been discussed by C. R.

Gray, director of the division of transportation, Henry Wal-
ters, who has been in general charge of the proposed stand-
ardization program for the director general, S. M. Vauclain

General Dimensions of the Mikado. Santa Fe a.nd Mallet St,

Type Mikado Mikado
Axle load 55,000 lb. 60,000 lb.
Specification Number 1-A 2-A
Gage ^ft.S'Ain. 4ft.S'<Jin.
Service Freight Freisht
Fuel Bit. coal Bit. Coal
Tractive effort 54,600 lb. 60.000 lb.

Weight in working order 290.000 Ih. 325,000 1b
Weight on drivers 220,000 lb. 240,000 lb
Weight on leading truck 23,000 lb. 27.000 lb.

Weight on trailing truck 47.000 1b 58.000 lb

Weight of engine and tender in working order. 466.000 lb. 497,000 lb.

Wheel base, driving 16 ft. 9 in. 16 ft. 9 in.
Wheel base, rigid
Wheel base, total 36 ft. 1 in. 31ft. 1 in.
Wheel base, engine and tender 71ft. SJ'jin. 71 ft. 9'/j in.

Ratios

Weight on drivers -^ tractive effort 4.0 4.0
To*al weight -r- tractive effort 5.3 5.4
Tractive effort X diam. drivers — equivalent

heating surface* 730.9 653.2
Equivalent heating surface* -r- grate area 70.6 81.7
Firebox heating surface -v- equivalent heating

surface,* per cent 6.1 5.5
Weight on drivers -f- equiv. heating surface*.. 46.8 41.5
Total weight -^ equivalent heating surface*.. 61.6 56.2
Volume both cylinders IS. 4 cu. ft. 21.2 cu. ft.

Equivalent heating surface' -=- vol. cylinders. . 255.3 272.9
Grate area H- vol. cylinders 3.6 3.3

Cylinders

Kind femiple Simple

Diameter and stroke 26 in. by 30 in. 27 in. by 32 in.

Valves

Kind Piston Piston
Diameter 14 in. 14 in.

IVheels

Driving, diameter over tires 63in. 63in.

Boiler

Style Con. Wag. Top Con. Wag. Top
Working pressure 200 lb. per sq in. 190 lb.

Outside diameter of first ring 78 in. 86 in.

Firebox, length and width ' l''A'P- ^^
'"SJIy'"-

'"'

84J4 in. 84!4 in.

Tubes, number and outside diameter 216—2^ in. 247—214 in.

Flues, number and outside diameter 40

—

SJ^in, 45—55^ in.
Tubes and flues, length 19 ft. 19 ft.

Heating surface, tubes 2.407 sq. ft. 2,752 sq. ft.

Heating surface, flues 1.090 sq. ft. 1,226 sq.ft.
Heating surface, firebox 286 sq. ft. 319 sq. ft.

Heating surface, total 3.783 sq. ft. 4.297 sq. ft.

Superheater heating surface 882 sq. ft. 993 sq. ft.

Equivalent heating surface* 4,706 sq. ft. S.787 sq. ft.

Grate area 66.7 sq. ft. 70.8 sq. ft.

Tender
Tank Wat. Pot. VVai. Hot.
Weight 1 72.000 lb. 1 72,000 lb.

Water capacity 10.000 gal. lO.OOO gal.

Coal capacity 16 tons 16 tons

•Equivalent heating surface = total evaporative heating surface + 1.5 times

DARD Locomotives for the Railroad Administration

2-10-2
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railroad is privileged to make representation to the director

general as to its individual necessity for a departure from

the standard type."

It is obvious that the effect which the principle enun-

ciated in the foregoing will have upon the locomotive situ-

ation will depend on how broadly the principle stated is in-

terpreted and applied. Strictly interpreted, it would mean

A general outline of the different types of locomotives pro-

posed and a list of the general dimensions and data is given

in the illustrations and tables.

riure are three designs of tenders to be used with the 12

^(j^l^ffi
--^^^ -.M>

Outline of U. S. Standard Mikado Type Locomotive

that onl\- a few railroads having \ery special conditions or

unique situations would be furnished with any locomotives

departing from the standard type. On the other hand,

broadly interpreted, it might result in all railways having

Outline of Standard 2-10-2 Type Locomotive

different locomotives, one having a capacity of 8,000 gal.,

another 10,000 gal., and the third 12,000 gal., all having a

coal capacity of 16 tons. Unless some good and sufficient

reason is given with the order for the different locomotives,

the tenders shown with the specifications of the locomotives

will be provided.

In the main it has been the desire of the committee de-

LRO.AD .-\DMINISTRj*
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of the Santii Fe type locomotives are sufficiently high to per-

mit increased tractive effort by increasing the boiler pressure.

The Pacific and Mountain type locomotives for passenger

service have tractive efforts of 40,700 lb., 43,800 lb., 53,900

lb. and 58,000 lb. The six-wheel and eight-wheel switchers

have tractive efforts of 39,100 lb. and 51,200 lb. respectively.

There are two sizes of drivers used on the freight engines

:

63 in. in diameter for both Mikados and the heavv Santa Fe

^
j^^^:^-^

^p#^^^
Outline of Standard 2-6-6-2 Mallet

tvpe and 5 7 in. in diameter for the light Santa Fe and both

the ]Mallet types. The light Pacific type locomotive has a

73-in. wheel, the heavy Pacific a 79-in. wheel and both the

Mountain types a 69-in. wheel. The wheels of both switch-

ers are 51 in. in diameter. Superheaters and brick arches

are used on all of the locomotives, and it has been said that

the Santa Fe and Mallet types will be equipped with stokers.

All designs except the switchers are provided with combus-
tion chambers. It may be said that with a possible exception

of the two Pacific type locomotives, the boilers are of ample
capacity.

The locomotives are all designed to traverse 19-deg. curves

Outline of standard 2-8-8-2 Mallet

and grades of two per cent. The clearance limitations are

practically alike, the over-all height being 15 ft., with the

exception of the heavy Santa Fe type and the 2-8-8-2 Mallet,

which have height clearance of 15 ft. 9 in. The width over

cylinders is 10 feet. 4 in. for all designs, with the exception

of the heavy Santa Fe type and the large Mallet, which is 10

ft. 9 in. and the smaller Mallet, which is 10 ft. 6 in. The
width over cab body and over cab eaves, including the cab

handles, is the same for all designs, being 10 ft. in the first

case and 10 ft. 2 in. in the second.

A casual study of these limitations indicates that there

will be some difficulties, particularly around terminals, due

Outline of Standard Pacific Type

to low Ijridges. The Hoston & Maine has three bridges

around Boston with a clearance of 14 ft. 9 in. There are

the same limitations on some Ijridges in the vicinity of the

Union Station in Cincinnati; between the Chicago Terminal

and the California yards of the North Western there is a

limitation of 14 ft. 10 in. and on the C. B. & Q. between

St. Louis and F^ast St. Louis tlie limitations are 14 ft. 7 in.

On the Michigan Central at Detroit the minimum clearance

is 14 ft. 3 in. On the main line of the Chesapeake & Ohio,

between CiharlotteviJle and f'lifton Forge, Va., a distance

of 116 miles, the minimum clearance is 15 ft. This is in a

nfviuntainous territory and it will be imfiossiljle to use cither

the heavy Santa Fe type or the 2-8-8-2 Mallet. The 2-6-6-2

Mallet will, however, come within these limitations. The
Hoosic tunnel of the Boston & Maine has a height clearance

of 14 ft. 8 in., which will prevent any of these standard

locomotives passing through this tunnel.

Present indications are that about 1,000 of the standard

locomotives will be bought at first and that they will

be intended primarily to serve as a flying squadron

which can be used on the lines which have not enough loco-

motives to handle all the traffic which must be moved over

them.

It is estimated that there are now about 600 engines

Outline of Standard Mountain Type

in service on foreign lines. -\s the standard locomotives

are delivered it is probable that they will replace these for-

eign engines and that the foreign engines will be returned

to the home lines. While the foreign engines have been
taken from numerous railways, they are being used on a

comparatively small number of lines. Therefore, if the

.standard locomotives are used mainly to replace them, the

result will be that in the early stages, at least, they will be

used on only a comparatively small number of roads. As
a matter of fact, the Railroad Administration does not know
where it will .send the standard locomotives at first, but
it is considered Ijv some officers of the administration that

Outline of standard Six-Wheel Switcher

it will be logical to send home as rapidly as possible the

engines that are now off the lines of the owning roads and
to replace them with the standard locomotives as rapidly

as they are built.

The interchange of power is questionable practice at any

time. Under existing conditions, however, it has been found

necessary. If standard locomotives are considered at all

they should be considered for only such service and only

that numlier which is necessary for a liquid reserve should

be built.

Probably wlu-tlicr additional locomotives of the same types

f^hf^P-^-'^^^4^~^

Outline of Standard Eight-Wheel Switcher

or of Other standard lyi)es will be ordered will depend to a

considerable extent on the results secured with these loco-

motives. The Railroad Administration intends to ajjpoint

a special committee to study the results of the operation of

the standard locomotives. One thing seems certain and this

is that till' iirimipli' of standardization of loiiinnilivcs has not
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l)ivn finally cstahlishwl even for the jieriod of government
control and tlie future developments and discussion have yet

to determine whether it will t'lnallv become firmh' estahlished.

100 PER CENT GOAL IN RAILROAD
LIBERTY LOAN CAMPAIGN

'I hope that e\ery railroad employee in the United States

will lend all the money he can, consistently with his indi-

vidual circumstances, to his government in buying Liberty

Bonds," says Director General McAdoo in Circular No. 24

on the Railroad Wage Commission.

"In lending your money to the government you not only

save the money for yourselves, but you help every gallant

American .soldier and sailor who is t'ighting in this war now
to save your lives and liberties and to make the world safe

for democracy."'

With an organization that reaches every employee in rail-

way service, from the presidents down, the railway men of

this country are enthusiastically working to take a large

share of the total issue of the Third Liberty Loan, and are

doing their utmost to live up to their brothers who are mak-
ing a record for themselves in the railway engineer regiments

in France.

The Eiistern Committee, of which President Underwood
of the Erie is chairman, reports that the Liberty Loan cam-
paign is making tine progress on the railways of the eastern

regional district. Details as to the number of subscribers

and the amounts taken, however, have only been received

from a few roads. Up to Wednesday, April 24, suljscrip-

New York Central Honor Flag.

Awarded to each d,.]..!, Imcnt
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ager of the Georgia Railroad: and W. L. Stanley, assistant

to the president of the Seaboard Air Line.

The president of ever\- railroad in the country has been

called upon to direct the work on his railroad. To make
sure that no employee will lack a chance to know about

the loan or to subscribe to the extent of his ability committees

have been formed of employees in ever}- office, shop and
terminal.

On tlie Xew York Central, to take one example, there

are 650 divisional and departmental committees, each with

specific responsibility, territori- and lists, tliese embracing

as active workers more than .5,500 employees.

.\ specially-designed "Honor Flag" is awarded to each

department showing 75 per cent of its personnel as sub-

scribers to bonds, a star being added for each additional

5 per cent. .Already numerous departments have reported

"100 per cent subscribed" and claimed the flag with five

stars.

Girl emplo}ees with brothers or family members at the

front form a unique branch of the Xew York Central or-

ganization selling Liberty bonds. They are the special

'"storm tioops" or "shock squads," as it were, of the army
of 3.500 bond canvassers, being used to win over those "hard

cases" when other appeals have failed, ^^'hen an employee

who is well able to invest resists all efforts and is reported

by the regular "team" as hopelessly indifferent or laggard.

a "squad" of the girls makes tlie final effort. Ever\- one

of the girls has a brother, husband or father in the fighting

forces, this being a necessar\- qualification, and with

thoughts of the needs of their loved ones "over there" which

the bond money would supply as an inspiration, their pleas

seldom fail to convert reluctant investors.

"S.^FETY rmST" YIELDS TO "LIBERTY FIRST"

For the final week of the bond-selling on the Xew York
Central, the '"Safetx- First" organization has changed its

.slogan to "Libert}- First." The regular "safet\- meetings"

held by employees under direction of local committees have

been devoted to arousing enthusiasm for the third bond

issue.

^Marcus A. Dow, general safet}- agent of the system, as

this is written is holding a series of Liberty bond mass-

meetings for railroad employees, on a fast tour that will

cover all the big centers to Buffalo. Commencing at the

Harmon shops, the schedule includes big rallies for em-

ployees at West .\lbany, Rensselaer, Utica, Frankfort, Syra-

cuse, Depew, Rochester, Buffalo and Xiagara Falls.

Two veterans of the war, invalided for wounds, accom-

panied Mr. Dow and addressed the railroad employees'

gatherings, telling of conditions and their personal experi-

ences in the trenches. These were Private L. C. Burgess,

a bomber who saw three }ears" ser\-ice with the famous

Canadian "Princess Pats" and lost an eye for liberty, and

Private H. J. Pickell, who served three years with the 24th

Battalion, Canadian Infantrv, and was wounded at Vimy
Ridge.

The meetings in shops, roundhouses, at stations and in

switching yards have been marked by the greatest enthusi-

asm, the railroad men being particularly interested in hear-

ing about the American railway engineers who threw down
their shovels and seized rifles at Cambrai, thereby becoming

the first of our expeditionan,- forces in Ijattle.

One of the features of the camjjaign on the Erie is a Lib-

erty Loan train. This train was run from Hammond, Ind.,

to Jersey City and stopped at the division points and
shops on the route. With the train was the Erie's general

office band. General Manager R. S. Parsons accompanied
the train and he and the local speakers addres.sed the Erie

employees at the important centers along the route.

C. H. Markham. regional director of the Southern rail-

roads, has sent out two special war relic trains, which left

.\tlanta April 6, on a tour to last 27 days. One train cov-

ered central and eastern Tennessee, all of Georgia and a

large part of Florida. The second train covered portions

of central Tennessee, all of .\labama, southern Mississippi

and southern Louisiana. Each train carried ten American
artiller}- officers accompanied by French and Canadian sol-

diers and officers and Libert}' Loan speakers.

-Apparently the work of some of the committees has been

as insistent as it has been enthusiastic. The Altoona Trib-

une, for example, had the following interesting ston,- in a

recent issue:

"Twent} -six men in one .\ltoona machine shop depart-

ment yesterday placed a strenuous objection with officials

when three of their mates failed to acquire war bonds of

the present issue. .\n ultimatum was issued and if the trio

continues to ignore the solicitors after 7 a. m. today they

must quit or the twent}"-six loyalists will.

"Several clerks in one of the offices at the same shops

yesterday made it knowTi they weren't going to wear the

red-white-and-blue button designating the subscribers to the

third loan. A petition was hastily drawn up and all other

workers in the office signed it. stating they would resign if

the status of the affair wasn't changed favorablv."'

CENSUS STATISTICS OF RAILROAD
REPAIR SHOPS

In 1914 there were l.o62 steam railroad repair shops,

which shops hired on the average .561,925 persons. The
value of the products of these shops was 5514,041,225. For

the same year there were 103 establishments engaged in the

manufacture of freight and passenger cars for steam rail-

road service. These establishments, on the average, hired

Table 29

V.U-UE OF PEODUCr.
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the operations of rejxiir shops Ijy steam railroad companies,

and the operations of repair shops by electric railroad com-
panies. An abstract of that portion of the report dealing

with railroad repair shops follows. The original numbers
of the tables have been retained.

Scope of the combined industry.—This industry is di-

vided for census purposes into two classes—cars and gen-

eral shop construction and repairs by steam-railroad com-
panies, and cars and general shop construction and repairs

by electric-railroad companies.

Every steam or electric railroad company of any magni-

Tabic 30



The Dynamic Augment Problem^
The Need for Reducing the Weight of Recipro-
cating Parts; How the Reduction May Be Effected

BY E. \V. STRONG
American \'anadium Company, Pittsburgh, Pa.

IX
one respect there has been, generally speaking, no prog-
ress in locomotive design during the last decade; to the
contrary-, approved practice is not on a par with that of

10 years ago. This is in regard to the weights of the recipro-
cating and revolving parts per unit of load. H. A. F.
Campbell in his series of articles on "Reciprocating and Re-
vohnng Parts," which began in the Railuay Age Gazette,
Mechanical Edition, March, 1915, presents data which dis-
closes this fact very forcefullw And this condition exists
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a wheel point, it was possible safely to use this enormous

axle load. In fact, these engines produce less strain on

track and bridjjes than many havini; 10,000 11). to 12,000

lb. less weiEtht on drivers.

The locomotive imjiact tests iiiaik- 1)\' the ("liieago, Burling-

ton & Quincy point very clearly to the |iossil)ilities of usinj,'

heavier and more jiowerful units on track that is at jiresent

T.MILF. 11.— rRortlUTI..\s »'l rKiirE»<l V l'.\L,\NCED KsCINE
Boiltr pressure 200 lli.

Cylinders 21 in. by 28 in.

Drivers, diameter 73 in.

Total weiglit in working order ,^0.i.500 lli.

Weight on drivers 197,300 11).

Weight of reciprocating parts, per side 1,880 Ih.

Ratio of weight of reciprocating parts to total weight of
engine 1/162

Piston thrust per pound of reciprocating weight 64 1b.

loaded to capacity, through simply lightening the reciprocat-

ing and revolving parts, with consecjuent reduction in the

dynamic augment. Four locomotives were tested, two of the

2-10-2 t}pe and two of the Pacific type. Of each pair, one

engine had especially light reciprocating parts made of heat-

treated alloy steel and the other parts made of ordinary steel.

The tw'o 2-10-2 type engines had approximately the same
weight on drivers, while the reciprocating parts in one

weighed 16 per cent less than in the other. With the Pacific

type locomotives, the one with light reciprocating parts was

16,600 lb. heavier on drivers and had 6,600 lb. greater trac-

tive effort, while the weight of the reciprocating parts was ,!

per cent less than in the other.

The results showed that in the case of the 2-10-2 type

engines, the maximum impact on the rail of the one with

light reciprocating parts was ,55 per cent less than that of the

other. In both cases the speed was about 40 miles per hour.

In the case of the Pacifies, the one with the light reciprocating

parts, though 10 per cent heavier on drivers than the otlier,

produced less stress on track and bridges.

By taking advantage of the greater strength of alloy and
special steel forgings and castings to use increased unit

stresses, by using hollow bored crank pins and piston rods,

rolled steel or alloy and special cast steel pistons, and by

,< S5W-

;TaperV4"inli"
\ Columnf' 12,400°"

TaperWin /Z"

Fig. 3—Design of Piston Rod of Annealed Carbon- Vanadium Steel

for 2-10-2 Type Locomotive

special care in the design of all details, a large percentage of

saving can be effected in the weights of reciprocating parts.

By far the great majority of roads using alloy steel forg-

ings have been content to utilize them to provide an increased

T.Mii-E III.

—

Weight of Rf.cippocatikg Parts of Three Classes of

Penxsylvania Locomotives.
4-4-2 4-6-2 2-S-2

Total weight 240.000 1b. 305,000 1b. 315.000 1b.

Weight on drivers 133.1 00 lb. 200.000 lb. 238.000 lb.

Cylinders 23 J4 by 26 in. 27 in. by 28 in. 27 in. by 30 in.

Diameter of drivers 80 in. 80 in. 62 in.

Piston thrust 89,000 1b. 114,000 1b. 114,0001b.
Weight of reciprocating parts

per side 1.014 1b. 1,376 lb. 1,470 1b.

Piston thrust per pound re-
ciprocating weight 87 lb. 83 lb. 77 lb.

factor of safety. Thr few cases in which advantage has been
taken of high tensile steels to reduce weights of reciprocating

parts serve to show the possibilities. The Pennsylvania Rail-
road was the first to use especially light reciprocating parts;

and still furnishes the mo.st conspicuous exam[)le of such

practice.

The weights (jf the recii)rocating parts and the general

]5roportions of three of their standard classes of road engines

are given in TaJjle III. For main afid side rods, piston rods,

pins and valve motion parts they use carbon steel, heat-

treated to give a minimum elastic limit of 50,000 11)., and
80,000 lb. tensile strength. Rolled steel pistons are em-
ployed; while the crossheads arc made of .40 carbon electric

furnace cast steel, having a tensile strength of 70,000 to

80.000 lb. per scj. in. By using sections which take full

advantage of the greater strength of the materials employed,

combined with the greatest care and attention to detail de-

4—Main Rod for 2-10-2 Type Locomotive Made of Annealed
Carbon- Vanadium Steel

sign, exceptionally light reciprocating parts have been at-

tained.

The Pacific and 2-10-2 type locomotives on the C. B. &
Q. previously referred to, are other well known examples of

the application of especially light reciprocating parts. On
these engines, heat-treated Nichrome steel was used for the

piston rods, connecting rods, stub straps, pins and eccentric

cranks. Pistons and crossheads were made of .40 carbon

cast steel. In the 2-10-2 type engines, the weight of the

reciprocating parts was reduced 16 per cent. In addition,

the weight of the revolving parts on the main pin were so

reduced as to make it possible to omit counterweight bobs

on the main axle. In previous sister engines with ordinary

carbon steel parts, it had been necessary to follow such

practice. A total saving in weight of 1,02,S lb. per side was
effected. The increase in the various calculated maximum
stresses in the main and side rods as compared with the

builders" standard practice for plain carbon steel averaged

21 per cent.

One of the most recent instances of utilizing higher tensile

steels to lighten reciprocating parts is furnished by the pow-
erful Pacifies built for the El Paso & Southwestern. For

this purpose, heat-treated chrome-vanadium steel was speci-

fied for the main and side rods, piston rods, crank pins,

eccentric cranks and crossheads. The engines had the fol-

lowing general proportions:

Boiler pressure 2001b.
Total weieht in working order 311.500 1b.

Weight on drivers 190.000 1b.

Cylinders 27 in. by 28. in.

Diameter of drivers 73 in.

Piston thrust 114,500 !b.

Weight of reciprocating parts. 1,628 lb.

Piston thrust per pound reciprocating weight 711b.

By an increase in unit stresses of only 10 per cent as com-

pared with the builders' standard practice for ordinary carbon

steel, and by the use of hollow bored crank pins and piston

rods, and a double bushing solid back end on the main rod,

a total saving of 369 lb. per side, or 13 per cent of the

weight of the parts affected, was obtained. Of this, 128 lb.

w-as in the reciprocating parts. This meant 1,880 lb. re-
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duction in the dynamic augment per wheel at 73 miles per

hour.

In each of the above instances of weight reductions, heat-

treated forgings have been the means selected for that end.

But most roads lack equipment for heat-treatment. This

has been the chief obstacle to the general adoption of heat-

treated forgings. It operates particularly in repair work,

where for any reason the forging has to be locally heated,

thereby destroying the effect of the heat-treatment. The more

simple a steel and the more simple its treatment, the better

adapted it is to American railroad conditions.

To meet all the special conditions entering into locomotive

design, construction and maintenance, the American Vana-
dium Company, about five years ago, developed a type of

vanadium steel that without heat-treatment other than the

usual simple annealing gives all the physical requirements

for heat-treated (quenched and tempered) plain carbon steel.

This steel, known as carbon-vanadium, is one of the simplest

types of alloy steels, being a plain carbon steel with vanadium
alone added.

Tests of solid driving axles 1 1 in. in diameter of this

type of steel, annealed, gave the following physical proper-

ties:

Elastic limit, lb. per sq. in 59,260 60,430
Tensile strength, lb. per sq. in 88.270 92.520
Elonga'ion in 2 in., psr cent 25.5 24.5

Reduction of area, per cent 48.9 50.0

Compared with ordinary annealed carbon forgings, car-

bon-vanadium steel has over 25 per cent higher elastic limit.

total reduction of 622 lb., or 155 lb. per wheel, in the excess

balance that had to be added to the counterweights of the

other wheels. This means a reduction of 3,200 lb. in the

maximum rail pressure at 40 miles per hour on any one of

these wheel points, assuming that all the weight saved in the

reciprocating parts would be taken out of the counterweights.

By the use of vanadium cast steel for crossheads and pis-

tons, or rolled steel pistons, and by special care in design,

considerable additional weight reduction could be effected,

probably 250 lb. at a very conservative estimate.

The total estimated saving in weight in the reciprocating

and revolving parts through the modified designs is 921 lb.

per side. Details of the redesigned piston rod, main rod and
side rods are shown in Figs. 3, 4 and S.

Apart from its relation to the dynamic augment, this

weight taken out of the running gear could be added to the

boiler. The above amount combined with what could be

saved by using hollow bored axles of carbon-vanadium steel,

would make it possiiJe to add IJ^ in. to 2 in. to the diameter

of the boiler, without increasing the total weight of the

engine.

Ill the case of the Pacific type locomotive, the results show
a saving of 260 lb. in the weights of the piston rod and
front end of main rod. This means 86 lb. reduction in the

excess balance in the wheel counterweights, which would
result in 3,900 lb. decrease in maximum rail pressure on a

wheel point at diameter speed.

Piston thrust was taken as full boiler pressure times the

Laad-Si.SOOIb"^

Bendinq Stress •

^ Fig. 5— Design of 2-10-2 Type Side Rods Based on Unit Stresses Increased in Proportion to Higher Elastic Limit of

Annealed Carbon- Vanadium Steel

or useful strength. When higher physical properties are de-

sired than can be oljtained by simple annealing, results can

be obtained by heat-trealment that approximate those from

the more complex alloy .steels.

-A study was recently made of the amount of weight that

could be saved in the reciprocating and revolving parts

through an increase in unit stresses over approved practice

for plain carbon steel, equal in proportion to the increa.se in

the minimum elastic limit of annealed carbon-vanadium steel

as compared with plain carljon steel. Several rejiresentative

heavy locomotives were selected for investigation. The build-

ers' adopted practice for maximum allowable unit stresses for

plain carbon steel was taken as the base; and new sections

worked out, keeping within the limit of 25 per cent increase

over these stresses.

Two of these locomotives were the ones for which the

dynamic augment curves shown in Figs. 1 and 2 were

plotted. In the case of the 2-10-2 type, the results show a re-

duction of 326 lb. in the weight of the revolving parts on

the main pin. This would mean a reduction of 6,700 lb. in

the present dynamic augment in the main wheel at a speed

of 40 miles per hour, due to the existing lack of 691 lb.

in the main counterweight. The above saving in weight, and

the reduction of 296 lb. in the reciprocating parts gives a

area of the piston. The stresses were calculated by tiic form-

ulae in use by the builders.

Extended piston rods were applied to both the 2-10-2 and

Pacific type. In the modified designs the extensions are

eliminated. The use of the ordinary piston rod with a piston

having an extended wearing shoe is considered good prac-

tice and is rapidly supplanting the use of the extended rod.

Hollow bored extended rods of the Pennsylvania type could

be used with almost as much saving in weight.

DISCUSSION

A numljer of memlx'rs took part in the discussion. Marked

advantages of the alloy and special steels in making it pos-

silde to reduce the weight of the ])arts, and thus the dynamic

augment, were not questioned. James Partington, estimat-

ing engineer, American L(x:omotive Company, stated, how-

ever, that the u.se of these steels was not progressing as rap-

idly as the advantages seemed to warrant, because of the

commercial ;ind niaiuifacturing conditions which confront

the railways ami itu' locomotive manufacturers. A number

of montlis is now required for the delivery of the special

heiil-treated |>arls and, even under normal conditions, a much

longer time is re(|uire(l tlian for carbon steel forgings. This

is a iiad handicip wiuMi it is necessary to rejilace forgings,
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because of defects, in the erecting shop or in making regular

running repairs. Mr. Strong, in replying to tiiis criticism,

suggested that the automobile manufacturers were using t\u

alloy steels to the greatest possible advantage and that the

difficulty in question could be overcome if the railroads would

carry extra parts in stock.

W. E. Symons called special attention to the advantages

of the four-cylinder compound locomotives in reducing the

dynamic augment to a minimum. J. J. Yates, bridge engi-

neer, Central of New Jersey, commented on the disastrous

effect of an e.\cessive dynamic augment upon the bridges and

said that heavier wheel loads would be permissible in the

proportion to which the dynamic augment could be reduced.

The discussion also developed the fact that the high speed

locomotives could be fairly well balanced but tliat the slow

speed heavy freight engines were unjjalanced to a very con-

siderable degree because of the small diameter wheel and

the fact that an adequate amount of contrabalance could not

be provided. The use of the lighter parts would, of course,

prove a ver\- distinct advantage in such cases.

cured. U.^ually air openings of 50 per cent through grates

and 20 i)er cent through ashpans are not too large.

The fuel bed offers sufficient resistance to prevent ex-

cessive amounts of air being drawn into the firebox. It is

not necessary to throttle the air at ashpan openings or

grates and thereby i)Ut unnecessary work on the draft-pro-

ducing apparatus.

Insufficient air causes large heat losses, smoke, low fire-

box temperatures, clinkers, honejcomb, delays and engine

failures. Too much air, at worst, causes increased front

end losses.

Engine failures from "too much air in firebox" have not

yet come into fashion.—/. T. Anthony in the Erie Rail-

road Magazine.

AIR SUPPLY TO THE LOCOMOTIVE FIRE
BOX

The burning of fuel is a chemical combination of carbon

and hydrogen In the fuel with oxygen of the air. There can

be no' combustion without oxygen. Air is as necessary as

fuel for the production of heat.

It is an easy matter to calculate the theoretical amount of

oxygen or air required for the complete combustion of a fuel;

but it is extremely difficult, if not impossible, to secure com-

plete combustion with the calculated amount of air.

Insuflicient air causes heat losses from incomplete combus-

tion. Too much air causes heat losses in front end gases.

Bituminous coal requires from 11 to 12 lb. of air per pound

of coal for theoretical combustion. A saturated engine with

200 lb. boiler pressure, burning high volatile coal containing

14,000 B. t. u. per pound, will have an unavoidable front

end heat loss of 11,' 2 per cent, when 12 lb. of air is sup-

plied per pound of coal burned. With an air supply of 16

lb. the unavoidable front end heat loss is 14 per cent.

There is an increase of 2>4 per cent in front end heat loss,

due to increasing the air supply from 12 to 16 lb., but this is

more than offset by a reduction of from 10 to 15 per cent in

the heat losses due to incomplete combustion.

Perfect combustion cannot be approximated in the aver-

age locomotive firebox with an air supply of less than 16 lb.,

and this amount is not sufficient if the rate of combustion is

high and the firebox is not provided with a brick arch and

combustion chamber. Combustion takes place only when

the combustibles are brought into intimate contact with oxy-

gen. The\- must be thoroughl\- mixed and given time to

burn—particularlv the volatile combustible matter that burns

above the fuel bed. In addition, combustion chamber space

sufficient to allow the flames to burn out before striking the

flue sheet must be provided.

If no mixing device (such as the arch) is used, more air

is required than otherwise. Restricted combustion chamber

space and short flameway also call for an increased air sup-

ply, if the volatile matter is to be completely burned.

The best design of firebox, equipped with a brick arch

and combustion chamber requires at least 16 lb. of air per

pound of coal at moderate rates of combustion when burn-

ing a high volatile coal. A poorly designed firebox will re-

quire more.

It is considered good practice to provide grates with air

openings equal to ii per cent, of the grate area and ash-

pan openings of 14 per cent. With good run-of-mine coal

and light and level firing, an air supply of from 22 lb. at

low rates of combustion to 10 lli. at high rates can be se-

RESPONSIBILITIES OF RAILROAD MEN*
BY ROBERT QUAYLE

General Superintendent of Motiie Power, Chicago & North Western

"There is a great respoisibility attached to railroad

men today. I sometimes think that we should stop occa-

sionallv and consider what our responsibilities are. W'hat

can we do that will make for greater efficiency, that will

make for success? What will allow us to reduce the

man jiower in our shops, to do work with less men? The
man who does this now-, will be the man who will

stand in the forefront, because he is doing something

worth while, ^^'hen you have a job that you must do you

respond to the call and do it. We have a big task now:

let us 1je on the job all the time, so that w^e can make good

at it. We are at war, let me emphasize it, we are at war,

and we are just beginning to realize it. W'e are expecting

a great deal of the railroads, but we are not going to ex-

pect too much, because railroad men are thoroughly loyal,

thoroughly efficient, and will measure up to what is de-

manded of them. One thing you must do now and that is

vour level best. This is no time for pessimism, this is a

time for optimism. \\'e must cheer ever}-one with whom we
come in contact.

"We must be loyal and give men here and there, even

though we are having a hard time. Let us do our part to

back up our men, that the stars and stripes may shine with

more glor.- than ever before. Let us do our work with clean

hands. Democracy must prevail—democracy will prevail I

Let us as a nation do something to lift the world out of the

depths it is in, that the world may rise up and call us blessed.

But let us not forget those who are close to us. The men
in vour shops need more than knocking. It has been said

that you can't saw wood with a hammer. It is just as cer-

tain that you can't lift men with a hammer. We are go-

ing to do our part if we help those about us; we are going

to do our part by doing our work cheaper and better than

ever before. And when the country asks more of us we are

going to take another notch in our belt, and march forward,

and do the best we can.

"I want to say a word about the standard locomotives. I

was a member of the committee of nine that was called on

to prepare these designs. It was a big job to reconcile every

member of the committee to each particular thing that w'as

adopted. All the roads represented had their own stand-

ards, and they were all different. Many had to give up the

fancy notions they cherished and had to take up notions of

someone else, in order that the committee might agree. As
a member I want to say that each man on that committee

did his job splendidly. We saw that we could not bring

in localism or sectionalism; what w-e did had to be for the

good of the nation. It was essential that we get together

and do what we could to help out. It is such sacrifice that

brings results, and when men are ready to give up in order

that democracy may prevail, we will get results."

*Frotn 2n address before the Western Railway Club.



DEPAiq^ETm
TABULAR METHOD FOR CALCULATING

MOMENT OF INERTIA
BY WENDEL J. MEYER

The following method for calculating moment of inertia

has several advantages: the component calculations are

recorded and may be checked at any time; the method easily

lends itself to the use of the slide rule; if the section be

changed after a calculation is made, it is not necessary to

make an entire new one: deductions for rivet holes are easily

made.
The moment of inertia (It) of a compound section about

any axis or base line is equal to the sum of the moments of

inertia (I) of the component parts about axes through their

own centers of gravity plus the areas (A) of the component

?A8j'Z''Je_

Used as Basis for Calculations

parts multiplied by the squares of the distances (d) from

their own centers of gravit)' to the base line, or

lb = I + A d=

and I = lb — A d-

Applying the latter equation to the compound section as a

whole, there results:

I„. = I,. — At C-

where /»• is the moment of inertia of the compound section

about its neutral axis, /1> is its total area and C is the dis-

tance from its neutral axis to the base line.

The accompanying table shows the method applied to a

center sill section. Since the section is symmetrical about

its vertical center line, it is only necessary to work with half

the section and then double the final result.

The sizes, areas (A) and moments of inertia (I) of the

component parts of the section arc placed in the first, second

and last columns, respectively. In the third and fifth col-

umns are placed the arms or distances (d) from the centers

of gravity of the component parts to some convenient base

line, which usually will be a line through the top or bottom

fiber of the section. By multiplying the areas (A) by the

arms (d), the moments (M) of the areas about the base line

are obtained and placed in the fourth column. A second
multiplication by the arms (d) gives the quantities Adr
which are placed in the sixth column. The distance (C ^
10. ,35) from the neutral axis of the section to the base line

In.

10.5 X .375....
354 X 3^ X }^
19.5 X .375....
4 X 3'A K 9/16
3^ X 3 X ^^..

Area.
Sq. In.

3.94
2.48
7.31

IX (Arm.)= Inertia

20.19
18.99
10.00
1.02

79.55
47.10
73.10

Totals 19.93 (10.35) 206.21

Ct = 206.21 H- 19.93 = 10.35; Cc = 20.38 — 10.35 = 10.03
Area = A = 19.93 x i — 39.86 sq. in.

Mom. of Inertia = I = 1346.5 x 2 = 2693.0 in.

Sec. Mod. (Top) = Z„ = 2693.0 -=- 10.03 = 268.5 in.

-Sec. Mod. fBott.) = Zt = 2693.0 -i- 10.35 = 260.2 in.

20.19
18.99
10.00
1.02
1.08
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plus the sum (- I ^ 242.5) of the last column. Subtracting

the quantity A.C= r= M.C = 206.21 X 10.35 = 2134.3

from Ii', the moment of inertia (Inn = 1346.5) of the section

about its neutral axis is obtained. Doubling the latter, the

result for the whole section is L.. = 2693.0, from which all

other properties of the section may be found.

If the section lie changed, repeat the quantities At, Mt,

2 A d'- and 2 I from the first calculation, sui)tract the quan-
tities for the component part which is to be changed, add
them for the new part and [irocecd as before. The deduction
for rivet holes is made in the same manner by treating the

rivet holes as negative areas.

Hopper Cars Built by E. J. & E.

Side Dump Tj pe without Continuous Center Sill,

Floor Members Designed to Take Buflfing Stresses

THE Elgin, Joliet & Eastern is building in its shops at

Joliet, 111., 500 steel hopper cars. These cars are

of the side-dumping t\pe and have a rated capacity

of 140,000 ]h. and a cubical capacity of 2,533 cu. ft. The
length over the end sills is 41 ft., the maximum width is 9 ft.

10^4 in. and the maximum height of the car bodv is 11 ft.

The average weight is 57,500 lb.

One of the unusual features in the design of these cars is

the method in which the floor memljers are made to serve

as a part of the underframe. The center sills are made up
of two 15-in. 40-lb. channels tied together at several points

Tbfv are not continucus from end to end, but extend onlv

I he main floor is made up of 5/16-in. floor plates fastened

to numerous transverse A-frames Ijuilt up of angle bars.

Along the lower edge of the floor on each side is a 3 -in.

by 4-in. angle and at the top ridge there is fastened a 4-in.

Ity 4-in. 18.5-llj. 100-deg. angle. This angle extends to the

bolster, while the main floor and sloping end are jointed about

2-ft. from the bolster. The end of the top angle is attached

to two bent plates with angles at the lower ends, these angles

being riveted to the upper flanges of the center sills. The
main floor member is further stiffened by the runaway, which
is a 7-in. channel, fastened to the floor by numerous pressed

steel supports. There are three openings in the floor on

Elgin, Joliet & Eastern Hopper Car

a short distance beyond the ends of the hopper ojjenings.

The ends toward the center of the car are cut at an angle

approximately the same as the slope of the floor at the ends.

Each of the four channels is 12 ft. 5 9/16 in. long. At the

center plate the sills pass through bolsters made up of two
plates stiffened with angles and Z-bars. The end sill is built

up of a 12-in. channel and pressed steel shapes. The side

sills are made of 12-in. 20.5-lb. channels and extend from
the end sills a short distance beyond the bolsters. The center

sill channels are fastened at the inner ends to three transverse

members, a 3-in. by 3-in. angle at the extreme end, a 9-in.

20-lb. channel and a 6-in. by 6-in. angle opposite the ends
cf the hopper doors. These members serve to transfer the

stresses from the center sills to the floor members.

each side to allow the links of the door mechanism to pass

through. At each of these points the floor is stift'ened with

angles and the plates w'hich form the openings for the door

arms are used to support gusset web plates, which serve to

stift'en the sides.

The sides are designed as girders and arranged to assist

in transferring the weight of the lading to the bolsters. The
top chord member is a bulb angle 4 in. by 3 in., weighing

11.9 lb. per foot, and the lower chord member is a 4-in. by

3-in. angle. The stiffeners opposite the gusset plates are

cross-tie sections weighing 9.5 lb. per foot. At the ends of

each bolster the sides are supported by two 2^ -in. by 3-iiL

angles.

The side plates are J4 'n. thick, while the floor plates have
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a thickness of 5/16 in. It has been found that the life

of the floor and sides is about equal when these thicknesses

are used. The sloping end floor sheet extends from the hop-

V^

Mtfhod ofJoining
FloorAngfeh
CtnltrSII.

in the floor. The links are connected to arms on shafts car-

ried under the sides of the floor. The links are bent so that

tliey have a toggle action, and are self-locking when the doors

are in the closed position. The shafts which control the

operation of the doors are attached to the main operating

per up over the bolster to the tnd of the car, and is supported

by angle irons. The vertical end plate is supported by four

pressed steel end posts, in addition to the angle iron comer

Fig. 2— Main Floor IVlember Being Assembled. Note Extension at

End for Attachment to Center Siils

shaft by chains. Two turnbuckles are placed in each chain

to allow the position of the shaft to be adjusted so that

l)oth doors will close together. The main operating shaft

extends under the floor to the end of the car, and is controlled

The Body Boisters of the Hopper Cars are Exceptionally Deep
and Strong

posts. The end sheet is stiffened at the top by a bulb angle

of the same section as that used on the sides.

The dump doors are 20 ft. 11' < in. long and 2 ft. 10^/2 in.

in height. They are stiffened by angles along the top and

3—Ends and Floor Section Assembled and Side Gusset
Straps in Place

by a hand wheel and chain attached to an arm on the end
of the shaft. The arrangement of the dumping mechanism
is clearly shown in one of the illustrations.

The trucks used under these cars have .Andrews cast steel

Fig. 1—Center Sills and Bolster Assembled and Placed on Truck

bottom, and at the points where the operating mechanism
is attached. There are five links attached to each door, two

at the ends, which pass outside the hopper opening and
three at intermediate points, which pass through openings

Fig. A—Sides and Ends in Place Ready for Application of Doors
and Appliances

side frames, rolled steel wheels, and Simplex truck bolsters.

Ajax brake beams conforming with the M.C.B. specifications

for No. 3 beams are used. A brake rigging safety hanger

similar to the type previously described in the Rail'uL-ay

Mechanical Engineer* is also used on these cars. In

•See issue of August, 1917. page 448.
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the present design, however, an additional feature has been
incorporated in this device. A portion of the upper end of

the hanger is bent down horizontal, so that it extends over

the compression member of the brake beam and serves to pre-

dling the work of construction are novel and interesting.

Practically all the building is done on a single track, which
passes through the repair shed. This track has been fitted

up especially for building cars. The trucks are assembled at

Short Center Sills Used in E. J. & E. Hopper Car

vent the beam from tipping. An extension is provided under
die spring plank to prevent the hanger from being raised.

The new- design is clearly showTi in one of the illustrations.

The couplers used on these cars are the IM.C.B. t}-pe D,
Xo. 5, with 6-in. by 8-in. shank and 9'/^ -in. butt, attached

to the yoke with a key. The yoke is of 1 '4-iii. by 5-in.

one end and, as they are required, are rolled to the point

where the cars are erected. The smaller parts, such as the

plates, gussets, angles, center sill channels, etc., are prepared
in the steel shop. !Many of the methods used in this depart-

ment have already been described in these columns.* The
finished parts are stored until needed and are carried to the

s'z^-

Plan and Elevation of E. J. & E. Hopper Cars

wrought steel. The draft gear is the Miner type A-18; West-
inghouse air brakes are used with K-2 triple valve, and a

10-in. by 12-in. air c>-linder.

METHODS USED IN BUILDING THE CARS

erecting shop on hand cars. A narrow gage track adjacent

to the erecting track is used only for the deliver)- of ma-
terial.

When starting the work on a car two trucks are first

rolled into position, the space left between them being some-
These cars are being built in the company's shops at Joliet what greater than the length of a car. The material for the

at the rate of 100 cars a month. The methods used in ban- 'See Railway Mechanical Engineer, issue of October. 1917. page 563.
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center sills and l)olsters is placed next the trucks, with the

parts for the main floor members between. The two center

sill channels, bolster, side bearings and center plate are

assembled on horses. \\'hen completed these units are raised

bv a chain hoist and l(i\\\Tod onto the trucks as .shown in

Fig. 1.

The A-frames tor tin- floor members arc bolted to the

angles e.xtending along the side of the floor and tlie floor

sheets, dump arm covers, and top angles are riveted into place

(see Fig. 2). The floor section is then rai.sed by cliain hoists.

and an M. (". B. billing force will still be required.

The writer has given this matter consideration and would
be in favor of the aiiolition of charges for repairs, if an
equitable substitute were offered whereby the spirit of 'SI.

C. B. Rule Xo. 1 could be kept alive, but cannot become
reconciled to the fact as it a|)|)ears, that by removing the

charges for repairs to the "otiier fellow's equipment,'' it

must follow that the incentive to maintain care as required

In- M. C. B. Rule No. 1, is removed.

Under Government control, practically all of the railroads

Ir
M i\

y f i IT ii oii !]

-iisi- S'j- >). S'3- —S'3- -At S'3- H.^

Arrangement of Door Operating Mechanism for the Elgin, Joliet & Eastern Hopper Cars

the center sills and bolsters are rolled into place and riveted

to the floor members. The end sills, couplers and side gusset

plates are ne.xt applied as shown in Fig. 3, and the sloping

ends of the floor are put in place.

The sides are assembled on horses, together with the side

sills. When finished they are hoisted by chain blocks sus-

pended from trolleys running along both sides of the track.

The partly finished car is run down the track between the

sides, and they are hoisted to position and riveted in place.

The ends are then applied and the car is ready to be run to

another track for the application of the hopper doors, door-

operating mechanism, brake rigging, etc. Although only one

track is used for the main erecting operations, no difficulty

has been experienced in keeping up an average output of five

cars per day.

SHOULD THE MASTER CAR BUILDER'S
REPAIR CARD BE ABOLISHED DURING

THE PERIOD OF THE WAR
BY E. A. SWEELEY

Master Car Builder. Seaboard Air Line

It has been suggested by various mechanical and oper-

ating officers that during the period of federal control of

the railroads, the SI. C. B. code of interchange rules

lie suspended and used merely as a reference as to what

defects or conditions constitute a menace to safe opiration

and that charges for repairs to equipment, which under the

individual ownership were considered foreign, be discon-

tinued.

The suggestion is one that is worthy of consideration by

all operating officers, and to carry it out successfully a plan

must be devised whereby it would be found practicable to

discontinue the "swapping" of repair cards and still keep

alive the spirit of M. C. B. rule No. 1, which reads as fol-

lows: "Each railroad company must give to foreign cars

while on its line, the same care as to inspection, oiling, ad-

justing and repairs, that it gives to its own cars."

In recommending the abolition of the Si. C. B. repair

charges, some thought must be given to the repairs which it

will be necessary to make to cars of private lines and short

lines, which are not under government control, and the

equipment of Canadian and Mexican Railroad companies.

A portion of the equipment handled will be in this class

and the handling of this equipment will necessitate repairs

are Vieing operated as a unit. The principal object of the

railroad officers is to help win the war, but at the same
time the fact remains that the railroads are private prop-

erty, Ijorrowed b}' the government to help win the war, and
there is no doubt that it is the intention of the government

to return this property to the owners in at least as good

condition as when borrowed. This, it is believed, will not

be the case, if the charges for repairs are eliminated.

It would appear to the writer, after studying this matter

from ever}' angle, that it would not be to the best interest

of the railroads, or of the government itself, to eliminate

the charges for repairs to freight cars, other than those

owned b)- the road making the repairs.

As all of the discussions which have thus far been held

in regard to the elimination of charges for re])airs to freight

cars were made with the end in view that man power be
conser\'ed and expenditures cut down, the thought has of-

fered itself that tlie most practical solution to this problem
would be to estaljlish regional billing departments, having a

numJjer of such departments to act as clearing houses in

convenient locations in different parts of the country and
have the repair cards for all railroads sent to the various

clearing houses. The repair bills could be made up monthly

as they are now handled in the auditing departments of

the several railroads and an annual adjustment of the re-

pair bills between the several railroads could he made.
This plan would divert to other fields of occupation,

many men and women who are now engaged in preparing

SI. C. B. bills, checking cars, auditing bills and preparing

vouchers. In addition to this a large amount of stationery

would be saved annually and the spirit of SI. C. B. rule

No. 1 would be preserved intact.

A\'ake Up !—Thus far w-e are certain, the Germans haven't

invented any long range gun that wnll carr}- across the

.Atlantic. But it would require such a gun to awaken some

.\mericans to the realization that w-e are in this war

—

I'tica

Herald-Dispatch.

British Ambul.axce Trains for the U. S. Army.—

•

The Great Western of England has supplied 104 locomotives

and over 4,000 cars for the railways overseas. It is building

two ambulance trains for the United States troops in Europe.

.Altogether fifteen such trains are lieing, or have been built

by British railways.

—

The Engineer, London.



Standard Steel Sheathed Box Car
Specifications and Designs Similar to Other Box
Cars, Wood Lining Provided on Sides and Ends

THE Railroad Administration issued earlv in April
specifications and drawings for a 50-ton steel frame,
steel sheathed box car having an estimated weight of

46,000 lb. Since that time, however, representatives of the
War Industries Board, the Shipping Board and the Rail-
road Administration, meeting in joint conference, decided
that the Shipping Board, the Army and the Xavy will have
priority over the railroads in their requirements for steel.

Plain Steel End for the Standard Steel Box Car

.\s a result the all-steel box cars, which are described below,

will not Ije built at this time and less steel than was origi-

nally planned will be used in other types of cars.

The details of the steel-sheathed box cars are as nearly

as possible the same as the other standard box cars, which
were described on page 189 of the April issue. The under-

4Z 7j Orerf?t/nningBoard j.

I.
t^pz'^J^^J^lTlL ^ ?!L'-. ^laLl^^

1!^

40'9iB<KkhBac* oflhdPhUAnf/es

mentioned above. This car is to be carried on the standard
50-ton truck and has the following general dimensions:

Length
Width
Height
Length
Width
Width
Width over
Height from
Height from
Height from

inside 40 ft. 7J^ in.
iside* 8 ft. 6 in.
nside* 9 ft. in.
)ver striking plate* 42 ft. IK- in.
ver roof sheets 8 ft. 8H in.
ler side plates 9 ft. 4 in.
ver all loft. in.

rail to top of car at eaves 12 ft. 9 in.
rail to top of brake mast 14 ft. 2A in.

rail to top of running board 13 ft. I'/i in.
Distance center to center of trucks* ol ft. VA in.
Height from rail to center of coupler* 2 ft. lOK in.
Height from rail to bottom of center sill* 2 ft. 4'/S in.
Estimated weight 46,000 lb.

•TI ese dimensions are common to the other box cars.

Vnderframe.—The underframe is ver\- similar to that

used for the single sheathed box car, having 12-in. channel

center sills with a 20^^ -in. by y\-v!\. cover plate, 9-in.

channel side sills, J 4 -in. pressed steel floor supports, pressed

steel diaphragm bolsters and 5/16-in. pressed steel corner

braces. The crossbearers are the same, with die exception

of the cover plates, which are slightly heavier for these cars.

The end sills are 6-in. by 4-in. by fg-in. angles, on the out-

side of which is riveted the steel end. The draft sills are

practically identical with those of the other box cars, the

only change being in unimportant details made necessary for

supporting the steel sheathing of the car. On account of

the similarity in the designs of the underframes a repro-

duction of the underframe for this car is not shown.

Superstructure.—The designs for this car call for a Vs,-

in. steel sheathing with a lo/16-in. lining at the sides and
ends, and a steel roof of 3/3 2-in. plates. The same de-

signs of steel ends are permitted as for the other box cars.

The side framing is well illustrated in the view showing
tlie general plan of the car body. There are six ]iressed

steel posts on each side of the car made from 'Ji-in. plate.

These are 8 in. wide and 33^ in. deep. In addition to these

there are eight 3-in. by 3j4-in. wooden side posts to which
is nailed the inside lining. The end posts for the plain

end construction, which are shown in one of the illustra-

tions, are pressed from I'^-'in. plate and are 7>4 in. wide

by 3-)4 in. deep. The corner posts are of wood. The side

plates are 4-in., 10.3-lb. Z-bars, to which are riveted the

side sheathing and the roof sheets. The end plate is a 5-in.

by 3-in. by 5/16-in. angle.

There are two designs of roof iiermitted, that shown in

One Type of Roof Construction Permitted on the Steel Sheathed Box Car

frame is practically a duplicate of the single sheathed car,

several of the door details are the same and the draft sill

is the same with the exception of minor changes necessi-

tated by the design of the car. The body specifications are

the same as those for the box cars described in the article

the general jjlan and one shown in the roof section which

has been repnxluced. In l)otii cases a 3/32-in roof sheet

is required. A jjressed steel carline is used on the arrange-

ment shown in the general plan and the running board is

suj)|)orted by angles bolted to a pres.sed angle curved to con-

267
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|< 9'-4"0ver Side Plafes-
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Steel Door for the United States Standard Steel Box Car
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form to the contour of the roof. In the other plan the rfx)f

sheets' ;ne supported by outside curlines ])ressed from 5/16-

in. steel, which als(> support the running hoard.

An all-steel door of the underhung type is used, |)roviding

an opening 6 ft. wide by 8 ft. 5-11/16 in. high. This door

is made up nf three pieces of No. 15 gage steel. i)ressed as

indicated in the drawings. The door framing is made up
of a IKt-in. Ijv Ij^-in. i)y l)4-'n- 'jy -5/16 in. Z-bar at the

front, top and bottom, and by a .i-in. by 2-in. Ijy 3/16-in.

angle at the back. The rollers are carried on a 2!4-in. by
IJ-j-in. by J^-in. angle. There are many of the details of

the door irommon to tiie doors used on tlie other box cars.

Freight Car and Tender Truck Bolsters
.\n Explanation of the General Principles Involved

in the Design, Loading and Testing of Truck Bolsters

BY G. S. CHILES AND R. G. KELLEY

PART II*

IT
will be recalled that the value of the section modulus

as derived from the formula from which curve 8 of

Fig. 3 was plotted was slightly less at the side jjearing

in all three examples of side bearing spacing and that it

was considerably less toward the center of the bolster. At

some points, as for example, in the region from 17 in. to

23 in. from the supports, in the case where the spread of

the side bearings was assumed to be 50 inches, the section

modulus as derived from the formula is greater than that

which obtains from the use of the method which recjuires

that the bolster be designed to carry either the entire load

at the center plate or one-half of the load at the center plate

and one-half at either side bearing. The libre stress for

this combined method of loading was limited to a value

of 9,000 pounds per scjuare inch as compared with 12,500

for the formula method. Varying the fibre stress of either

method would alter the required section modulus but would

not affect the general slope of the diagrams to any ajipre-

ciable extent.

Having considered the loads reactions, bending moments,

etc., incident to the design of bolsters along practically the

same lines followed in the design of the ISI. C. B. axles, a

study of Fig. 9 may bring cut some points of interest.

In this figure, diagrams 1 and 8 are the same as those shown

in Fig. 3, the former being plotted for a center plate load

of 73,000 lb. and an allowable fibre stress of 9,000 lb. per

sq. in. and the latter for a center plate load of 73,000 lb.

and an allowable fibre stress at the center of 12,500 lb. per

sq. in. A curve similar to curve 8 may be formed lay as-

suming a load of 73,000 lb. to act at the center plate and

by reducing the 12,500 lb. fibre stress at the center and at

the points of support, the stress approaches a limiting

value which is only one-half the value at the center or 6,250

lb. per sq. in.

Diagrams 13, 14 and 15 of Fig. 9 are derived from the

bending moment diagrams of the corresponding numbers

plotted in Figs. 7 and 8. It will be remembered that the

vertical load was increased 26 per cent in order to com-

pensate for vertical oscillation and that a horizontal force

equal in amount to 0.4 of this total load was assumed to

act at a point 72 in. above the top of the rail. In plotting

the section moduli diagrams for the bending moment dia-

grams 13, 14 and 15, it was decided to employ a fibre stress

which would give a section modulus at the center of the

bolster approximating that of formula 8 and it was found

that a working fibre stress of 18,000 lb. per sq. in. would
meet this requirement inasmuch as the resulting section

modulus for diagrams 13, 14, 15 would be 123.8, 111.7

and 107.9 respectively, as compared to 112.4 derived from

the formula used in plotting diagram 8. Those sections of

*The first part of this article aijpeared in the April Raihvay Mechanical
E»si»ecr, and for greater convenience the figvires are numbered consecu-
tively from the beginning.

these diagrams which are included Ijetween the center line

of the bolster and the points where they intersect diagram
1, are drawn in with Ijroken lines in order to emphasize

them and to bring out more clearly the contrast between

them and diagram 1.

In case of the side bearings having a spread of 50 inches,

tlie value of the section modulus at the side bearings would
he 76.4 according to diagram 13, whereas it would be 65.0

according to the formula of diagram 8. For the 60-in.

spacing, diagram 14 recjuires a section modulus of 45.4

as against 44.2 for diagram 8. For the 64-in. spacing the

value of the section modulus according to diagram 15 is

34.1 while according to diagram 8 it becomes 34.7. Thus
a bolster having a 50-in. side Ijearing spacing, designed in

accordance with the formula employed in plotting diagram
8 and based upon a fibre stress of 12,500 lb. per sq. in.,

would be subjected to a fibre stress of 21,150 lb. per sq.

in. at the side bearing under a loading such as that as-

sumed in designing axles.

Similarh-, the fibre stress at the side bearing would reach

_ P(L-l}l PI fl-l

''LxIZ.SOO °''/S.SOO

WM P' 73.000 Lb.

and L' 77"

Z'0.07S8{L-l)l

Fig. 9-

Inches from Support

-Section IVIodtilus Diagram

a value of 18,500 lb. in the case of the 60-in. side bearing

spacing and a value of 17,650 lb. in the case of the 64-in.

spacing. The design of M. C. B. standard axles is based

upon a working fibre stress of 22,000 lb. per sq. in., but

as it is questionable as to whether bolsters are ever sub-

jected to any such loading in actual service as that assumed

by the 1896 M. C. B Axle Committee, it may be of interest

to consider Ijriefly the method of reasoning by which they

reached their conclusions.

In the course of a series of experiments with four wheel

cars on the Prussian State Railways, Wohler ascertained

that the weight on the journal was increased about 37.5 per

cent by the forces set up by the vertical oscillations of the car,

thus making the resulting maximum load 137.5 per cent of
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the normal weight. The M. C. B. Committee on axle design
referred to above, endeavored to confirm \\'ohIer"s results

b}- experiments with the ordinary type of eight wheel cars

in service on American Railways. A thirt}'-ton capacity
box car, equipped with the Fox type of truck was selected

and the total static or normal load carried at each axle
above the springs was determined and found to be 23.588
pounds or 11,794 pounds per spring. The springs were
calibrated, a recording mechanism which would register the

maximum compression of the spring applied, and the car

was then run over the Pennsylvania Railroad from Renova,
Pa., to Canandaigua, X. Y., and return, a total distance of
,i9S miles. As the result of the observations made during
this test run, it was found that the average maximum com-

, pg-vi PI
Z" 01

LxIZ.SOO K.SOO

With P ' 73,000 Lb.

and L' 77'
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Inches from 3._<r,r,^^^

Fig. 10—Section Modulus Diagram Based on Bending Moments
of Fig. 5

pression of the eight springs was 19,469 lb. or 167 per cent

of the normal load and that the maximum compression for

any one spring was 23,40.? lb. or 198 per cent of the normal
load.

The value of the horizontal force equal to 0.4 the vertical

static load or center plate load, was found to be sufficient

to almost entirely relieve the weight on one rail, i. e., to

almost overturn the car. This value of the horizontal force

was therefore accepted as the maximum value; the maxi-

mum calculated pressure on one spring due to the combined
static load, and this assumed horizontal force is equal to

18,573 lb. The difference between this maximum calcu-

lated pressure of 18,573 lb. and the maximum compression

of 23,403 lb. measured on one spring during the experimen-

tal trip, or 4,830 pounds, was regarded as being due to the

vertical oscillation which is equal to 41 per cent of the

static load on each spring. This would not necessarily be

the actual vertical oscillation, but it was considered to be

the value of the maximum vertical oscillation when the

horizontal force was a maximum. The moments oljtained

Ijy the above method (Reuleaux) provided for an axle larg-

er in diameter in the center than the method wherein the

load is assumed to be 198.4 per cent of the normal load,

while the method which takes into consideration the action

of a horizontal force e<|ual in amount to 0.4 the vertical

static load, provides for a larger diameter both at the wheel

seat and also at the center of the axle, than would be the

case, were all the registered spring load, less that due to

the static load, considered as being due to vertical o.scil-

lation. Such would not be the case, as regards the bolster-r

If all the registered s[)ring load is assumed to be due to

vertical o.«cillation, the resulting static load would lie 198.4

per cent of the normal load and the bending moment at the

center of the jjolster would be 198.4 fier cent of the normal
moment. Assuming an allowance of 26 per cent of the

static or center plate load for vertical oscillation and a

liorizontal force er|ual to 0.4 this value, as was the case in

plotting diagrams 13, 14 and 15 of Figs. 7 and 8, the per

•cent of increase in the bending moment at tlie center of the

bolster, will be found to vary from 138 to 159 per cent of
the normal bending moment. These values are tabulated
in the third or lower line of Table II.

Table III is abstracted from a paper entitled "Some
Experiments to Determine the Force on a Truck Side Frame
and Stresses Produced by these Forces," which was deliv-
ered before the Railway Club of Pittsburgh, Feb. 22, 1915,
by Professor Louis E. Endsley of the University of Pitts-
burgh.

In these tests, the truck springs of the Pennsylvania
standard H-21 Hopper Car were calibrated and a record
made of the maximum compression of the springs under each
end of the bolster, this maximum pressure for each test is

tabulated in column 5 of Table III. The maximum direct
vertical pressure in per cent of the normal load, is recorded in
column 6; these values being obtained by dividing the values
of column 5 by those of column 4. It will be noted that this

TxBLE HI

—

Results of Tests to Determine the M.^ximum Vertical Pres-
RE CoMixc ON Truck Side Frame

Normal load
on truclc

side frame

Maximum
load in
per cent

Local None 8.175 lb.

Local None 8,175 lb.

Local 66.0ro lb. 24.675 lb.

Local 66.000 1!). 24,675 lb.

Through freight... 91.000 Ih. 30.925 1b.

Through freieht... 91,000 1b. .10.925 1b.

Through freielit... 91.000 lb. 30,925 1b.

16,400 lb.

15,800 lb.

52.800 lb.

45.000 lb.

66.600 lb.

76,000 lb.

60.000 lb.

maximum load ranged from 182 per cent to 246 per cent

of the normal.

In the course of three of the round trips between Pitts-

ijurgh and .Alliance, the Standard jNI. C. B. springs which
are designed to go solid at 64,000 lb. went solid several

times during each trip of eighty (80) miles. The load on
the truck side frame during these tests was 30,925 lb., so

Fig. 11— IVlethod of Loading Bolster for Test

that a force of over 207 \wx tent of the normal load was
not uncommon. Four new sets of springs, having a capac-

ity of 104,000 pounds were then substituted and the results

ol)tained during three additional round trips are set down
in the last three lines of Table 3, the data for the first four

tests recorded in this table being obtained when the car was
equij-ped with the 64,000 11). capacity springs. Prof. Ends-
ley called attention to the fact that the results indicated ver)-

clear!)' that the standard 100,000 11). capacity M. C. B.

springs do not liave sufficient capacity, as the forces of over

70,000 lb. were not unusual with a normal load of 30,925
lb. on each frame.

.^s the maximum load exceeded 216 per cent of the nor-

mal load in one lest only, being 246 jier cent in test No.
6, l'rf)f. Knd>ley ( oik lut'icd tliat a load cciual to 220 i)er
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cent of the normal load on the frame would be a conscr\-a-

tive figure for the design of a freight car truck.

The maximum loads in per cent of the normal loads de-

termined by the experiments conducted l)y Prof. Endsley,

which are tabulated in column 6 of Table III, should be

comiiared with the percentages given in Table I, since they

both represent the reactions at the end of the bolster in

terms of the normal load. For a vertical or center plate

load of 7.5,000 lb. and a horizontal force equal to 0.4 of

this load or 29,200 lb. assumed to act 46 in. aliove the cen-

ter bearing, the maximum calculated reactions are 205 per

cent, 209 per cent and 221 per cent of the normal reactions

respectively, the greater value being that for tlie 50-in. side

bearing spacing. ."Vs previously pointed out, in order to

design a bolster, it is essential not only to know the maxi-

mum reaction to which it will be subjected, but also to know
what per cent of tliis reaction will be due to vertical oscil-

lation. If the reaction at each end of the bolster were re-

corded simultaneously, then it would be possible to deter-

mine the exact relation between the vertical oscillation and

the horizontal force, both as regards the amount and also

the time of action, but until such experimental data is ob-

tained, it is necessary to assume some such relation. Since

the system of loading which deals with a comljination of

center plate load of 7o,000 lb. and a horizontal force equal

to 0.4 of the center plate load or 29,000 lb., acting through

an arm of 46 in., sets up reactions which approximate those

of Prof. Endsley's experiments, we have, in view of this

fact, constructed section modulus diagram. Fig. 10, which

is the same general type as Fig. 9. In determining the sec-

tion moduli, the values for the bending moments of Fig. .^

Fig. 12—Bending IVIoment Diagram Shown at 9, Fig. 5

were used and diagrams developed for the three side bear-

ing spacings, the numbers 9, 10, 11 referring to the bending

moment curves of Fig. S of the same number.

As was the case in constructing the diagrams of Fig. 9,

which were based upon an assumed iibre stress which would

provide for a section modulus at the center of the bolster

approximating the same as that obtained by use of the for-

mula used in plotting diagram 8, a tibre stress was assumed

in order to plot 9, 10 and 11 of Fig. 10. It was found that

with a tibre stress of 14,000 lb. per sq. in., the section

moduli at the center of the bolster were 126.3, 114.0 and
110.1 for the three side bearing spacings as compared to

112.4 by the formula in which a 12,500 lb. stress was used.

The reaction for the bol.ster subjected to the combined action

')f a direct center plate load of 7,5,000 lb. and a horizontal

force equal in amount to 0.4 of this load and whose side

bearings have a spread of SO in. is equal to 221 per cent

of the normal reaction which is practically equivalent to

the 220 per cent suggested by Prof. Endsley, and as it is

our understanding that the side bearings on tiie hopper car

used in the experiments conducted by Prof. Endsley were
spaced 50 in. apart or the same as one of our assumed
spacings, we have plotted the diagrams of Fig. 10, for a

fibre stress of 16.000 lb. since the resulting values for the

section moduli, for the bol.^ters having the same side bear-

ing spacing, check with the formula shown in the upper

posed IVIethod of Testing Bolsters

part of the figure. Based upon a fibre stress of 16,000 lb.

per sq. in., values for section moduli at the center of the

bolster, as Fig. 5, are 110.5, 99.7 and 96.4, respectively,

which of course, are slightly less than those for the 14,000

lb. fibre stress. M the side bearings for the 16,000 lb.

stress, we obtain the values of 68.2, 40.4, and o0.4, as com-

pared to 65.0, 44.2 and 34.8 by the formula method. The
fact that these values approximate each other very closely

at the side bearings, becomes more evident w'hen the fibre

stress is determined from the moments of Fig. 5 and the

section moduli obtained from the formula, the stresses being

16,800, 14,650 and 14,000 respectively, for the 50-in., 60-

in. and 64-in. spacing.

In purchasing truck bolsters, it is the practice of some
railroad companies not to specify the method according to

which the bolsters shall be designed but rather to require

that the finished bolster shall undergo, in a satisfactory

manner, certain tests commonly known as "design tests."

Others require that the bolster be built according to a speci-

fied method of design as well as that the finished bolster

meet certain specified tests, while others merely require that

the bolsters be furnished in accordance with drawings sub-

mitted by tlie railroad company. Examples of the practice

first mentioned are illustrated by the following sample speci-

fication.

DESIGN

"1.—On receipt of approved drawings for new designs

the manufacturer will make a sufficient number of bolsters

and truck sides for the purpose of making a design test.

.\fter the manufacturer has determined that samples are

in accordance with drawings and that the design is satis-

factory, he shall present not less than four additional sam-
ples for a final design test. The final design test is to be

made upon a suitable testing machine at the manufactur-
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ers' works in the presence ol the raih-oad representative.

"2.—The samples used in the linal design test will not

be so distorted tliat they cannot be shipped on order.

"3.—After a new design is once tested as provided for

in paragraph No. 1 and the design found satisfactory, no

additional design tests will be required unless the design

is subsequently changed, revised or modilied.
'"4.—The test loads herein specified are applicable only

to a normal design of truck bolster and truck side.

"S.—A normal design of truck bolster will have the fol-

lowing general dimensions: For a SO-ton capacity car the

w'idth over bolster at guides not less than 13 in., depth at

center not less than 14 in. and depth at ends not less than

6 in.

"The SO-ton truck bolster to stand the following prelim-

inar\- vertical test load, 80,000 lb. with a deflection of

1

1
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suppcrts ;ind thus slight iliffcrcnccs in the bcndinn moment

curves for a distance of, say, 10 in. from the center of the

support, are not of great importance, provided the bolster

has good end depth.

Strain gage readings taken under this methixl of loading,

should check the calculated stresses. Any apprecial)le ilifler-

ence could be attributed to the effect of any irregular or

abrupt sections. This furnishes one of the principal reasons

why design testing is necessary.

Since the method of loading suggested is at variance

with the present practice, and is a radical change, it is the

intention merely to suggest the method rather than any

definite test loads. In case Ijoth the calculated and actual

test requirements are specified, care should be exercised to

see that the two are in harmony, otherwise the more rigid

will determine the final design of the bolster and the less

rigid might as well be omitted from the specifications. For

illustration, let it be assumed that a bolster must meet the

design specifications of Examjile 4 and the test requirements

quoted above in which the deflection under a load of 200,000

pounds, must not exceed 0.20 in. and the permanent set

not e.xceed 0.625 in. Now, three conditions must be met:

first, the calculated fibre stress must not e.xceed 9,000

pounds per square inch; second, the deflection under a ver-

tical test load of 200,000 lb. must not exceed 0.20 in.;

and third, the permanent set must not exceed 0.625 in.;

at this load. In this instance there are three vertical require-

ments which the bolster must meet in order to be accepted,

but in case any one of the three becomes the limiting con-

dition, then the other two requirements become valueless

for that design. This may appear to be a rare occurence,

but unless great care is exercised, there is anything but

harmony in the various requirements, as is evidenced by the

increasing tendency to use one system of loading in design

and another method in testing.

The preliminary vertical test load of 80,000 lb. with a

deflection of not over 0.0625 in. would make a total of four

vertical requirements, but as a deflection of 0.0625 in. for

an 80,000 lb. load on a 50-ton design rarely occurs, we have

not included the same in the above paragraph. The same

is true of the preliminary vertical test loads for the .SO and

40-ton capacities, but not for the 70-ton. The allowable

deflection for the preliminary vertical tests is the same for

all capacities, i. e., 0.0625 in. The load for the 70-ton is

usually taken as loO.OOO 11). The axle for a 50-ton car

is designed to carr>- a load of .58,000 lb., whereas the axle

for the" 70-ton car is designed for a 50,000 lb. load. The

80,000 lb. preliminary vertical test load for the 50-ton

bolster is 2.1 times the load for which the axle is designed,

while the 130,000-lb. test load for the 70-ton bolster is 2.6

times the a.xle load. Based on the axle load, it is evident

that the test loads are more severe for the 70-ton than for

the 50-ton bolsters. The loads for the 70-ton bolster should

be 105,000 lb. and 263,000 lb., respectively, to be in propor-

tion to the a.xle loads instead of 130,000 lb. and 300,000 lb.

as seems to l)e the tendency in most specifications. In ad-

dition to specifying loads that are some 2.5.5 per cent and

14.0 per cent more than they would be if based on the cor-

responding axle loads, the depth of the bolsters for 70-ton

cars is not, as a rule proportionately increased.

The required section moduli as determined by the two

methods, i. e., by the formula of Fig. 3 and by the bending

moment diagram of Fig. 12, assuming a fibre stress of 16.000

lb. per sq. in., are set forth in Table IV. At the side bear-

ings which are located 13^/2 in. from the points of sup-

ports, the section moduli, according to the formula of Fig.

3, will be found to be 65.0 as against 68.2 by the proposed

method. From a point 16-)<^ in. from the points of sup-

ports to the center line, a larger section modulus is required

hv the formula, being 112.4 at the center of the bolster as

against 110.5, or a difference of 1.9. The values olitained

Ijy the two methods are in clo.se agreement at the side bear-

ings and at the center. The proposed method of loading

and designing arc suggested since this would give a means
whereby the design could be checked liy testing.

The following method may be u.sed to determine the dis-

tance b of Fig. 13, which is the loading diagram suggested

in connection with a moment diagram similar to the one

shown in Fig. 12. By dividing the moment at either side

bearing, by the distance from the side Ijearing to the point

of sui^ijort, shown as c, we obtain an amount, which, for

convenience, will be termed the "new reaction." The quo-

Table IV—Section MonrLi I>EiERMiNEr by Two Methods
Proposed method

Distance C.ilculated 15,000 1b.

from by formula per sq. inch
iupiJort of Fig. 3 fiber stress

.1>4 in 18.2 16;4

« in 32.3 30.3

id;/, in 53.0 53.0

13'4in 65.0 68.2
15' in 70.5 70.7

16H i" 75.3 73.0
.'0 in 86.5 79.2

ISyim 95.4 85.1

27 in 102.4 91.0
28^ in 104.8 93.6

31"/S in 108.7 98.6

3,«'.i in 112.

J

110.5

tient obtained by dividing the bending moment at the center

of the bolster by this new reaction, when subtracted from

one-half of the length of the bolster, is equal to the dis-

tance b which locates the point of application of a load

equal to one reaction. By way of illustration, an example

may lie worked out from the values given in Fig. 12, which

are for the 50-in. side bearing spacing. In this instance

the bending moment at either side bearing is equal to 1,090,-

910 in. lb. and by dividing this amount by the distance c,

which is 13.5 in. for the case in question, the value of each

reaction is found to be 80,808 lb. The quotient obtained

by dividing 1,767,914 in. lb., the moment at the center of

the bolster, by 80,808 lb., the value of the reaction just

determined, is equal to 21.88 in. and represents the dis-

tance from the points of support to the points of applica-

tion of the two equal loads, transmitted by the single beam
immediately below the testing machine head.

The difference between 38.5 in. which is equal to one

half the distance between the bolster supports, and 21.88,

which is the distance b, is equal to 16.62 in. or approxi-

mately 16?s in. The difference between 21.88 in. and

13.5 in., which is the distance c, is equal to 8.38 in. or

approximately 8^ in. This latter figure represents the

distance a minus b shown in Fig. 13 and whichever one

of the two values proved to be the most convenient to meas-

ure in loading the bolster, could he used.

The distance b for the 60-in. side bearing spacing would

be 17.59 in. and 17.92 in. for the 64-in. spacing. The total

load on the former would be 152,660 lb. and 149,864 lb.

for the latter, as compared to 161,616 lb. for the 50-in.

spacing illustrated in Fig. 12.

The reaction at the end of the Iiolster support has pur-

posely been termed the "new reaction" in order to dis-

tinguish it from the reaction used to form the diagram.

Reference to the upper side bearing spacing of Fig. 4

will indicate that this new reaction is equal to the maxi-

mum reaction shown at the left of the diagram. Thus, the

bolster under a test load of 161,616 pounds will be sub-

jected to a stress at both ends corresponding to that which

would have come upon the left end under the conditions

shown in Figs. 4 or 5.

It has been the aim in the present article to outline the

general principles involved in the design and testing of a

truck bolster of a specific capacity, especially as to the

method of loading, and as the suggested method of load-

ing for design testing is entirely new, we have purposely

avoided giving limiting deflection and set requirements.



TERMINAL HANDLING OF
LOCOMOTIVES*

Master Mecha
BY FRANK C. PICKARD

, Delaware, Lackawanna & Western, BufTalo. N. Y.

Efficienc}- and conservation are especially necessary at this

time in solving the transportation problem. We are engaged

in the business of transporting necessities from where they

are produced to where the)' are needed and the connection be-

tween these two places is a railroad, its motive power, vehicles

for conveyance, tracks, etc. All must be kept in good con-

dition. The locomotive must be kept as nearly one hundred
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per cent efficient as possible and be detained at the terminal

as little as possible, and to this end a few suggestions are

offered.

When the locomotive arrives at the terminal, the first op-

eration is the cleaning of the fire, or removing it entirely

from the locomotive. For this purpose a suitable ash pit is

necessar)', and one of the best is the water type of pit, open

on one side and containing sufficient water space to extin-

guish the hot cinders. This pit should be provided with a

gantry crane and then one man can readily ser\'e 125 loco-

motives every twenty-four hours, that is in handling the cin-

ders. The labor for cleaning the fires can be handled to the

best advantage on a piecework basis.

.\fter the fire has iK-en cleaned, the ne.\t operation is to

thoroughly clean the machinery and running gear of the

locomotive and tender, so that it can be properly in.spected.

By improved devices which are now on the market, the

largest types of locomotives can be thoroughly cleaned in

from .seven to ten minutes by washing with a combination of

fuel oil and water at about 90 degrees, aided Ijy air pressure,

which should be at 100 |)Ounds to drive the best results.

An in.spection pit, l(x:ated ne.xt to the washing pit, should

•Alxiract of a paper prenrntcl before the Ccnlral Railway Club.

be long enough to take in the entire locomotive and tender

and be equipped with sufficient lighting facilities to enable

the inspector to do his work thoroughly. For greater con-

venience it is desirable that entrance to this pit .'^hould be
from the outside through a suitable subway.

From the inspection pit the locomotive goes to the engine

house, and here the most important factor is the organization.

For a terminal caring for approximately 100 locomotives per

24 hours, Fig. 1 shows an organization which is recommend-
ed. The organization represented in Fig. 2 may be used

when it is desired to specialize between the different classes

of power.

In regard to the engine house equipment, about the most
important single item is a first class turntable of ample length

and sufficiently strong in design, so that it will not spring

under the heaviest load. The alinement of tracks across the

table is important. Every mechanical man appreciates the

layout of tracks, so that in handling locomotives in and out

of the house or moving them back and forth for valve setting

no time is lost in shifting the table. In climates where con-

siderable snow falls a double drive is desirable, that is, a

motor on each end of the table coupled in multiple.

.An engine house is not complete unless equipped with suffi-

cient tools to handle properly and promptly any work likely

to come in, and the larger terminals should be supplied with
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Fig. 2.

C3'linder and valve (bambir Imriiig bars, a valve facing ma-

chine, a crank pin truing muchiiu- and portaljle tool Iwxes

and benches.

.\ well defined plan of baiulliiig liic work is needed and

no time should be lost from the moment the enginenian"s re-

port comes in until it is sub-divided among the different fore-

men and finally done and checked off on the work slips. It

is desirable on a division with a large number of locomotives

to have a special man assigned as general inspector to cover

llie entire locomotive and to sec liiat all rc'i|uir(inents of the

275
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federal and government laws are complied with. No round-

house is complete unless it is equijiped with a hot water

washout plant of sufficient cai)acity to take care of all the

washouts. This does away with the breakages that are due

to expansion and contraction caused liy the quick change of

the temjierature of a locomotive boiler when it is undergoinjx

the washing process. It also tends to save fuel and time in

getting an engine up to the required steam ])ressure.

Suitable drop pits with jacks large enough to readily han-

dle the heaviest wheels are needed and these pits should have

adequate drainage and lighting facilities.

No other appliances are of more assistance to the prompt

despatching of power than electric and acetylene welding out-

fits. They are time savers and labor savers.

For handling the coal there are many varieties of docks of

the gravity and mechanical type, the former Ijcing recom-

mended. The coal dock should be located so that it will

cover the locomotives as they approach the enginehouse, this

being desirable on account of delays in coaling when the en-

gines are being despatched. It is also desirable to have suit-

al)le water cranes located on tracks leading to and from an

enginehouse. With these properly placed, no time is lost in

moving engines back and forth to give them water, when re-

quired. One is desirable for the switch engine movement

and another for the road and passenger engines.

.\ suitable report should he made of terminal delays to the

mechanical officers in charge so that they can tell just what

time a locomotive arrives and when it is again made ready

to depart. This will enable them to make a study of the

delays and eliminate possible bad practices.

Of course, there is no doubt that improvements are needed

at almost every terminal, but they are harder to obtain now

than at any previous time, so w^e must take the present facili-

ties and do the best we possibly can. Speed up, eliminate lost

motion and attend to the little things that go to bring about

prompt despatching and furnish the locomotives that the

country needs.

DISCUSSION'

As a stimulus to the discussion of the subject, the author

added to the paper a list of twelve questions, which worked

out very nicely, as it gave the members something definite to

talk about. The majority of those who spoke favored clean-

ing locomotive fires on a piecework basis rather than on a

day wage. Some roads pay 35 cents per engine for this

work. The washing of engines, as described by the author

in his paper, was considered very good practice but it was

deemed inadvisable to use this system when the temperature

got below 10 above zero, as it was difficult to keep the water

from freezing on the locomotive. The majorit\- of the mem-
bers favored the use of outside inspection pits. Mr. iMcIl-

vaine, superintendent motive power of the Northern division

of the Pennsylvania, stated that the use of inspection pits

was practically universal on the Pennsylvania lines. Most

of the members thought that two motors would hardly be

necessary on their turntables, but that a motor of sufficient

capacity should be provided to operate them under very poor

conditions.

The majority of the members found that more supervision

was necessary under present labor conditions. None of those

who spoke found it necessary to use w-omen in enginehouse

work except as clerks. A vote taken on the question as to

whether each locomotive engineman should have an individ-

ual tool box or whether a set of tools should be assigned and

kept on the locomotive, showed that the latter system was

much to be preferred. iNIost of the members stated that the

locomotives were coaled on going into the roundhouse. The
plan of organization shown in Fig. 1 was preferred. Every-

one favored having a tool room in connection with the engine-

house and some of the members advocated passing the tools

out on check.

Tlie price for cleaning fires on the Lackawanna is 35 cents

|)er engine for locomotives having 55 sq. ft. of grate surface

and less, and 45 cents [)er engine for locomotives having a

grate surface larger than tiiat. Thirty-nine cents is paid fcr

washing engines.

LOCOMOTIVE FIRE KINDLER

The kKomotive fire kindler illustrated is a valuable de-

vice to have in a roundhouse and it aids materially in reduc-

ing locomotive time at terminals. Boilers are washed and

iilown out periodically at about 28 day intervals and for

this purpose it is, of course, necessary that the fire be knocked

out of the engines. To calk flues and do several other repair

jobs the fire must be taken out and also when engines are

tied up for repairs for a day or more, it is obviously jjoor

economy to keep the fires.

In order to reduce the time of locomotives at terminal

points, some arrangement is necessary to kindle the fires

quicklv, and the device shown has proved valuable for that

purpose.

In operation, all old waste and car shop scrap wood is

saved; the coal is placed around the edges of the firebox

and the waste and wood in the center. The fire kindler

Locomotive Fire Kindler

is then used for spraying the oil around, enabling the fire to

get a rapid and complete start. A suitable blower connection

applied to the smokestack will then insure the rapid spread

of the fire and a very quick attainment of full boiler steam

pressure.

The fire kindler consists of a 27-in. by 38-in. reserv-oir, sup-

ported and bolted by means of braces to 2-in. square axles,

the ends of which are turned down to 1^^ in. for wheels

and the extreme ends being threaded and drilled for a 1-in.

nuts and taper pins. The front brace has a disk at the

bottom, resting on the axle and this provides for greater

ease in turning. The device is easily moved from place to

place as it is needed. The air hose is connected to the

shop air line, the supply of air being controlled by the

3/^ -in. globe valve shown. A glance at the piping arrange-

ment on top of the fire kindler will show that the air passes

through this globe valve, then through a check valve and
down to the tank. On the other side there is an air and
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oil outlet, the oil pipe extending nearly to the bottom of the

tank. There is a filling plug where the fuel oil is poured in

and the bottom of the tank is tapped for a Js-in- plug for

use in washing out. Four posts are provided, two on

each side, for coiling the air hose on one side and the dis-

charge hose on the other. There is also an air gage for

registering the tank pressure, and a spring clip to keep the

handle up out of the way such as would be the case if it were

allowed to rest on the floor.

The discharge hose is connected on the outer end to a

A DIFFICULT CYLINDER WELD
BY D. A. DONALDSON

.\pprentice Instructor, Baltimore & Ohio

The importance and value of an oxy-acetylene welding
equipment to a railroad shop or roundhouse terminal is well

known and is still further demonstrated by the successful

repair of the serious cylinder break shown in the accom-
panying illustration.

During the cold spell of last winter one of the B. & O.

B. & O. Eng

vaporizer nozzle which is shown in the upper part of the

illustration.

By adjusting the various valves it is possible to obtain just

the right proportion of air and fuel oil through the nozzle,

which is placed in the firebo.\ door. The device is inex-

pen.sive to make and has given good results in actual service

at enirinehouse terminals.

locomotive cylinders froze while waiting at the cinder pit.

The piece shown in Fig. 1 was broken off from the left

cylinder and valve chamber as a result of water being

confined in the valve chamber and freezing. The ]»culiar

position of the break made a weld seem impossible, but

nevertheless it was attempted. The results exceeded the

highest expectations and a total saving of more than two-
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thirds till.' cost ol" ;i new cylinder was effected. It is almost

inijiossihle to ligure the saving due to jjuttinj; this locomotive

back into service in less than a week, as was done. Had
a new cylinder been a])])lied at this terminal, the engine

would have been in the shop at least a month.
'Jlie broken surfaces of the cxlinder and the piece which

was broken off were chijijied in the usual way, as shown in

Figs. I and 2. Owing to the location of the break, a piece

had to be cut out in order to allow welding the inner wall.

This is shown in Fig. 1 by the series of holes in the right

side. After this picture was taken another break was found
and welded.

An iron ring was turned and drilled to tit over the studs

and ser\-ed as a clamp to hold the piece in j)lace on the cyl-

inder. After it was bolted up, a furnace of firebrick was
built entirely around the cylinder, as shown in Fig. o. Open-
ings about 12 in. scjuare were left in the brick wall for firing.

Sheet-iron lids were provided to fit the openings as shown.
The fuel used was coke and charcoal. In this manner the

cylinder was kept at nearly a red heat during the entire

welding operation, which eliminated the possibility of ex-

pansion cracks, such as are usual in welding large castings.

The cylinder was heated and then such bricks as covered the

break were removed and welding started. Three men worked
one day on the jolj, two alternately handling the torch, while
the third kept the cylinder at a unifonn temperature. The
usual tlu.x was used with the filling metal. After the weld
was completed, the furnace and clamp were removed and the

part covered by the clamp on the joint, was built up.

A light cut with the facing machine finished the job. The
cylinder is now as good as a new one and the engine is still

out making mileage. Yen,- little stripping was necessary,

the cylinder and valve chamber heads and lagging only
being removed. The piston was left in the cylinder and was
not injured.

As stated before, the successful weld of this cylinder Ijreak

only goes to show the necessity and value of a welding equip-
ment at locomotive repair shojis and round houses. There
is almost no limit to the amount and variety of work that

can he done by an e.xperienced welder.

HANDLE CHISEL GUARD
BY HENRY SPERL

, Erie Railroad, Susqueha

The chisel guard shown in the illustration is in use

at the Susquehanna shops of the Erie, and has been found
effective in preventing rivets and bolt heads from flying

about when the\- are lieing cut. It is made of wire netting.

Handle Chisel Guard

While the use of such a safety device will result in some
little inconvenience to the workman, any tare taken to avoid
accidents is well worth while. There is no comparison be-

tween the inconvenience resulting from the use of a safety

device and the inconvenience to a man who has received

injury.

cut to the shape shown and riveted to a piece of /4-in. wire

bent in the form of a loop. This loop fits over the head of

the chisel and is reversible, so that the chisel may lie used

either right or left.

LOCOMOTIVE SIDE PLAY
The maintaining of side play or lateral motion on driving

wheels is recognized by railroad officers as one of the im-

jjortant items of locomotive maintenance. Broken driving

boxes, broken rods, and other costly engine failures are often

directly traceable to excessive lateral motion and many loco-

motives are held at roundhouses waiting for one or more
pairs of wheels to be drojiped to take up side play.

Many different methods of ap])lying hub liners to wheel
centers and repairing the hub faces of driving boxes are in

use, each method as a rule, having some good points in its

favor. Such items as material costs, length of time to apply
and facilities for applying should not be used altogether as a

basis on which a selection is finally made; rather the length

of service ought to be the deciding feature. The original

cost or the convenience of initial application is insignificant

when compared with the damage that ma\- be brought about
by poorly designed or poorly applied hub liners. When
jiower is scarce, the loss of a locomotive held out of service

for one or two days to have side play taken up is a serious

matter and costs the company much more than it would to-

apply the hub liners properly in the first place.

.\s a comparison to bring out and develop the best method.

of maintaining lateral motion, the four methods most com-
monly used will be described. Owing to such a wide range
of labor conditions it is impossible to furnish accurate com-
parative costs, but each method as described will be ex-

plained in detail so that the reader can easily fonn an.

opinion as to which is the best from an economical and a

service standpoint.

Boiler Plate Hub Liner; Babbitt on the Box.—This-

method consists of applying a boiler plate hub liner to the

wheel center b\- spot welding, after which the wheel is put
in a lathe and the hub faced smooth. The hub face of the

driving box is built up with babbitt.

Applying the boiler plate liner to the wheel center gives

a very hard surface bearing and by spot welding and also

welding at the edges there is small liability of the liner

coming off. Xo machining of the liner is recjuired, as it is

simply punched out as near to shape as possible and laid in

the recess cut in the wheel center. As it is welded around

the edges it is immaterial how rough the edges are prior ta

welding. This method of preparing the wheel is excellent

as it gives a lasting job at small cost, and the distance be-

tween wheel hubs is maintained constant.

The driving box hub face is prepared by pouring babbitt

in a dove-tailed groove and facing it off to the required

thickness on a boring mill. The only objection to the use

of babbitt on the driving box is that a locomotive with a

long rigid wheel base exerts a heavy pressure on the hub

faces in rounding curves. The metal is far too soft to with-

stand this pressure and soon wears out if it is not melted

out bv the high temperature due to the friction. Brass on

the hub face of tlie box would give much longer service.

Brass Hub Liner; Boiler Plate on the Box.—In this case

the wheel hub is prepared by applx'ing a brass liner in twa
halves, using countersunk head bolts through the wheel

center with the nuts outside. The wheel hubs are drilled

from a standard template and the brass liners are machined

and drilled to this same template so that in taking up the

side play it is only necessary to remove the old liners and
apply new ones of the required thickness.

The time saving feature of this practice is that the hub-
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liner can be changed without unwheeling the engine. The
process consists of dropping the pedestal binders and driv-

ing bcx cellars and backing out the liner bolts as the heads

are brought successively under the journals. Two Ijolts can

be removed in one position and then it will be necessary to

move the engine to get the other two. With this kind of

hul) liner there is a considerable saving over the time and
effcrt required in unwheeling an engine, as is necessary

with most of the other kinds.

In actual practice this arrangement of hub liners is

giving good service on one of the smaller eastern roads

whose standard practice is to apply a boiler plate side

bearing to the driving box by spot welding. The advan-

tages of welding a boiler plate liner on the driving box

are the greater strength of the box, increased bearing sur-

face, longer life, lower cost and less material planed off

from shoe and wedge faces because these faces are not

warped out of parallel as would be the case where a box

is heated b}- pouring on babbitt or brass liners.

.•\s the brass hub liner is softer than the boiler plate on

tlie box it takes practically all the wear, and thus when-

ever the lateral play becomes excessive it can be taken up
in less than a day's time at any roundhouse. It is usually

good practice to head over the bolts on the outside of the

nuts and thus insure the hub liners against working loose.

Cast Iron Hub Liner; Brass on the Box.—Some roads

still adhere to the practice of using cast iron hub liners in

spite of the man\- objections to it. The use of cast iron

on the wheel hub is not recommended because it breaks

or crumbles so easily, even when new, and wlien half worn

out has practically no strength to resist the constant pound-

ing to which it is subjected. The cast iron liners are ap-

plied by countersunk head set screws or by simply drilling

straight holes and driving in a neat fitting cast iron plug.

This latter method has a tendency to break or crack the

hub liner and does not give good service. This method is

economical for initial application, but, based on the length

of service, it is one of the most costly.

The same criticism of the use of brass or babbitt in the

driving box hub faces applies to this method as to those

previously described. Brass driving box side bearings give

more or less unrelialjle service because many shops using

scrap brass do not get a uniform mixture and often burn

it. When this happens the liners are liable to break and

fall off, or crumble under the hea\7 pressure. Furthermore,

too great dependence is placed on the contraction to hold

the liner on the box face, and in case of a hot box it is liable

to come loose and either fall off or be pounded off.

Cast Brass Hub Liner; Babbitt on the Box.—In using

cast brass hub liners the wheel center recess is prepared

for the liner Ijy screwing in several countersunk head set

screws and then pouring on the brass. As the metal cools

and contracts, it cracks in one or more places, but due to the

countersunk head set screws it will not come off. After

both wheels have been poured it is necessary to put the

wheels in a lathe and face the hubs to the required thick-

ness. This is an expensive practice and the preparations

also take longer than those previously described. Handling
the wheels to pour the brass on the hubs is expensive and

many shops are not equipped for this work. The driving

box hub faces are prepared by building up with bal)bitt.

It is ver)- doubtful if the length of .service obtained from

hub liners of this type warrants the cost of application.

While it has been suggested in all ca.ses to use a boiler

f)late liner, it is not necessary, however, to limit the mate-

rial particularly to boiler plate, for a liner forged in the

blacksmith shop out of a scrap car axle will give equally

as grxxl serv'ice.

It is possible to use a steel liner on both the box and the

wheel hub. The idea that two medium hard steel surfaces

will not run face to face and give good .service is not borne

out in practice, for it is a fact that several roads are now-

using this method for maintaining the side play on their

locomotives. In this case the only question is that of

lubrication and with so many hard grease cellars in use it

is possible to drill an oil hole from the recess in the top of

the driving box diagonally to the side bearing, thus secur-

ing proper lubrication without the need of providing de-

tachable oil cups.

In conclusion it may Ije stated that the second method
gives the laest results of the four methods described, but

a bearing of steel against steel offers attractive possi-

bilities if ])rcper attention is given to lubrication.

PNEUMATIC BENCH CLAMP
BY G. C. CHRISTY

M.ster Mechanic. Yazoo & .Mississippi Valley Vicksburfi. .Miss.

The time and effort required to lift one main rod l)rass

frcm the bench and clamp it in a vise may be comparatively

small, but if enough brasses have to be handled and it is

possible to save a little time on each one, the total resultant

saving will probably be surprising. Such at least, has been

the experience of the Yazoo & Mississippi Valley at Vicks-

ient Bench Clamp.

Mis in the use of iiK'Uiuati ilamp illusburfi

trated.

'i'he niailiine consists of a Ijrake cylinder bolted to the

under side of tlie bench with its push rod pointed down and

direct connected to the lower end of a •j4-in. by ,)-in. vertical

iron Ijar which moves up and down through a guide in the

bench. The sheet iron casing below the brake cylinder is a
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guard to prevent workmen from getting their feet cauglit

between the push rod and the floor. The upper end (jf tlie

bar is notched and jirovided with a movable jaw which ma)

be adjusted to any heii^ht suited to the work in hand. The
supply of air to tlie brake cylinder is controlled by a j/2-in.

cut-out cock which has been drilled through the side so that

with the handle in the closed ])osition there is a direct open-

ing from the cylinder to the atmosphere. This releases the

clamj) and allows the work to be ([uickly removed or changed

to a more convenient position.

The particular clamp described was applied to a bench

on the rod job and used largely for holding main rod brasses

while being chipped or filed. Its application, however, could

be successfully extended to holding many other kinds of loco-

motive parts and thus eliminate handling to and from the

bench and hand vise.

FLUE SETTING

As the setting of flues is about the last thing to be done on

a boiler before the test is applied, it is desirable that this

work be done as quickly as possible. The mandrels shown

in the illustration were designed especially to facilitate flue

setting and they have aided materially in speeding up the

boiler shop work on one of the large roads in the middle

west.

The method of using these mandrels in the setting of flues

is as follows : The flue is driven to place by the man in the

front end with the front end mandrel. The moment the flue

has been driven far enough, the flue setter in the firebox starts

Combination Mandrel and Flarincf Tool.

For 2'Flues. Back End.

Mandrels Used in the Setting of Flues

to mandrel and bell it with the back end mandrel. The
starting of the air hammer at the back end is the signal for

the man in the front to stop his hammer and hold it against

the mandrel to keep the flue in place while being mandreled

and belled at the back end.

After all the flues have been flared, the man in the firebox

proceeds to expand the flues with a sectional expander, so con-

structed that it completes the turning over of the bead. The
flues are then calked and rolled. AMiile this work is being

done, the flues are rolled at the front end and one in ten are

beaded. For 2-in. flues, the holes in the front flue sheet are

drilled 2 1/16 in., in the back sheet 1 15/16 in. No. 40

copper ferrules are used. Both mandrels are made "just

large enough" for the work without sticking.

EFFECT OF BISHING THE HIGH PRES-
SIRE CYLINDER OF AN W2 INCH

CROSS COMPOUND
COMPRESSOR
UV R. M. UURNFORD

The \\ e.>tinghouse f>) j. in. cross compound air compressor

may be adapted to passenger service where the demands for

air are except. onally high by reducing the diameter of the

high ]iressure air cylinder to 8 '4 in. and leaving the remain-

ing cylinders unaltered, the following changes in the action

ot the i)um]) being brought aliout.

The intermediate jjressure of the standard compressor with

a 9-in. high pressure air cylinder figures out to be 41.8 lb.

gage. This intermediate jjressure is a propelling force acting

en one side of the high pressure air piston and acts in con-

junction with the intermediate steam pressure to drive the

second stage side of the compressor, often referred to as the

'floating piston."

The reduction in diameter of the high pressure air cylinder

means a greater intermediate air pressure figuring out to 57.4

lb. gage. iXIultiplying the pressure by the area of the 8J4 in-

piston gives a greater effort in pounds than is the case in the

standard compressor with an intermediate pressure of 41.8

lb. acting on a 9 in. air piston. The increase of driving effort

is 0O68 — 2662 = 406 lb.

When the standard 9 in. air piston completes its stroke

against a main reser\-oir pressure of 140 lb., it is subject to

a resistance of 8,906 lb. The altered compressor with the

8 '4 in. piston acting under the same circumstances is subject

to a resistance of 7,484 lb., only 1,422 lb. less than the

standard compressor.

Since the decrease in resistance and the increase in inter-

mediate pressure propulsion are both helping to drive the

"floating piston" more rapidly, therefore, by adding them
together we gel 1.828 lb., or nearly a ton added to the balance

of power on the second stage side of the compressor. This

will certainly act to speed up the "floating piston"" which will

promptly complete its stroke; the completion being well in

advance of the other side of the compressor.

Xo^v considering the first stage side of the compressor, the

live steam at, say, 180 lb., drives the high pressure steam

pi.ston. imt opposing it on the other side is a back pressure

of 52 lb. (intermediate steam pressure), subtracting this back

pressure from the live steam pressure on the other side of

the piston gives an effective steam pressure of 128 lb. per

scj. in. This pressure acting on an 8^^ 2 in. steam piston gives

a thrust of 7,264 lb.

In the low- pressure air cylinder (Hlj in. dia.) of the

standard pump with an intermediate air pressure of 41.

&

lb., the greatest resistance that will occur will be 6,910 lb.

The steam thrust can easily overcome this, but to avoid slow-

ing down at the end of the stroke, by-pass grooves are placed

in the walls of the low pressure steam cylinder so that when
the "floating piston"' is at the extremities of its stroke the

intermediate steam pressure is by-passed to the e.xhaust. This

removes the back pressure from the high pressure steam piston

and the steam thrust is then much greater so that the first

stage side completes its stroke in a manner which insures a

prompt and complete action of the reversing mechanism.

Now considering the altered compressor with its high inter-

mediate air pressure we find the resistance is greater, being

in fact 9,478 lb. This would appear to be more than the

eft'ective steam thrust of 7,264 lb. could overcome, Ijut the

resistance only occurs to this extent at the end of the stroke.

Before the resistance has increased to such an extent as to

stall this side of the compressor the' other side, which was

considerably advanced, will have completed its stroke and

the back pressure on the high pressure steam piston will be
relieved through the by-pass grooves. This leaves the boiler
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pressure acting with a thrust of 10,214 lb. to overcome the

peak resistance of 9,478 lb. in the low pressure air cylinder,

so tliat the stroke is readily completed and the reversal takes

place.

In the case of the standard compressor, the "floating pis-

ton" is so little advanced at the end of the stroke that the

full thrust of 10,214 lb. only occurs at the very end of the

stroke and has no opportunity to speed up the stroke of the

first stage side.

In the altered compressor with the "floating piston" dis-

tinctly advanced at the end of the stroke over the first stage

side, the relief of the back steam pressure takes place much
sooner, and the large steam thrust of 10,214 lb. acts through
all the latter part of the stroke; this speeds up the first stage

side of the compressor, which results in a greater number of

strokes per minute, therefore giving the compressor more
capacity.

In operation this compressor will develop a higher tem-

perature in the air cylinders on account of its increased speed.

The higher intermediate air pressure will tend to heat up
the low pressure air cylinder more than in the case of the

standard pump. Nevertheless the high pressure air cylinder

will be subject to the higher temperature and this with less

cylinder wall to radiate the heat will require that special

attention be paid to the lubrication of the cylinder.

The figures presented in this article are based on 180
lb. steam pressure and a main reservoir pressure of 140 lb.

This shows that the altered compressor is well suited for

passenger service where these pressures prevail. The stand-

ard compressor working under these conditions would work
far too slowly to handle the required amount of air promptly,

at times when the demands for air were high. The arrange-

ment of air compressor described above has been tried out on

the Grand Trunk and given satisfaction ; its use is being

extended.

FRONT DECK BRACE
BY JOSEPH SMITH

Baltimore & Ohio. Lorain. Ohio

To overcome the frequent delays due to the breaking of

front deck braces on switch engines the brace marked A and
shown in the illustration was devised by J. Wilson, black-

smith foreman, Lorain shops.

A front deck brace marked D had been in common use

and on one engine in particular a good deal of trouble was

It is hoped that the accompanying illustration may offer

a helpful suggestion to others who are having difficulty

with broken front deck braces.

BALL BEARING CRANK PIN

Superintendent Mo
BY B. P. FLORY

, New York. Ontario & We n. Middletown, N.Y.

The accompanying illustrations show the application of a

steel ball bearing to the front crank pin of the 2-10-2 loco-

motives used on the New York, Ontario & Western, \\hen
these engines were first received they had a brass ball bearing

Fig. 1— Ball Bearing Front Crank Pin, 2-10-2 Class

which would crush out on the side and break off the collar

on the crank pin, allowing the rod to come off.

To obviate this difficulty, the arrangement shown in Fig. 1

was devised b}^ William Pohlman, general foreman at the

An Improved Front Deck Brace

experienced and it was necessary to shop the engine fre-

quently on account of the foot of the brace breaking off at

point E.

To overcome the difficulty a brace similar to A was ap-

plied to this locomotive two years ago and has given no

trouble since. The jaw of the brace is of the general dimen-

sions shown and is connected to the bracket B by a 1%-in.

steel pin C.

Fig. 2— Detail of Ball Bearing Crank Pi nd Rod Brass

N. v., O. & W. shops, Middietown, .\. V., and it is giving

very satisfactory .service.

Keterring to Fig. 2, a steel ball bearing A is shrunk on

the original crank pin. The lirass bushing B is made in

two sections, being held together by the wedge C and making

a running fit on the ball bearing crank pin. In case of e.x-
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cessive wear, the rod would be held on the crank \>'n\ liy the

collar D as is customary.

The advantage of this form of front side rod connection

is in the reduction of strain on the rod when the hxomotive

is rounding a curve. It is especially valuable and, in fact,

necessary, on a locomotive with a long rigid wheel Inise.

PROLONGING THE LIFE OF GUTTERS IN
DAVIS BORING BARS

BY CHARLES TRIMBY

.\t the Kansas City shops of the Missouri Pacific a meth-

od has been devised for increasing the life of cutters used

in the Uavis ixiring bars for lioring out car wheels. The
wav in which this is done is clearly shown in the sketch.

H:irc!ened Sfeel.

Inserts Double the Life of Bo

Two pieces of steel are shaped to fit between the cutter, in-

creasing the space between them one inch. This doubles the

life of the cutters and effects a considerable saving, espe-

cially with the present price of high speed steel.

CUTTING TOOL LUBRICATION
BY R. 3. HUYETT, M. E.

Progress in the cutting of metals and in the luljrication of

cutting tools, can be divided into three periods of evolution.

The first period is often referred to as the good old days of

the backyard shop when the boss and his workmen vied with

each other in the performance of difficult work requiring

great skill, owing to the lack of proper equipment. Each

shop was limited in the quality and quantity of its product

by the skill of the individual workman. During this period,

the time necessary to complete a piece of work was a second-

ar}' consideration. The W'Orkman was expected to use his

skill in performing the w-ork as nearly perfect as possible,

regardless of the time consumed in so doing. The machine

tools then employed, while they accomplished wonders in

comparison with hand work, were not equipped to perfonn

the greatest amount of work in the shortest time. Lubrica-

tion of cutting tools was unheard of and unnecessar}-. The
machines were not as yet built to run at high speeds.

The second period of evolution dawned with the intro-

duction of the semi-automatic and automatic machines and
quantity production. Up to this time, the capacity of the

machine had been limited by its own strength and speed, or

rather by the absence of both, and not by the quality of the

cutting tools. The introduction of quantity production

necessitated the design and construction of machine tools of

greater strength and speed. Then it was found that the

cutting tools (all low carbon) would not stand uj) under the

speed of which the new machines were capable, as the fric-

tion at these speeds generated enough heat to soften the tools

and make them lose their cutting edge.

To remedy this, experiments were made along the line of

reducing the friction of cutting. Friction was reduced in

bearings by lubrication, why not here? So a squirt of oil

now and then was tried on the theory that some might get

i)etween the tool and the work and grease the cutting edges.

The futility of trying to eliminate or reduce this friction

.soon became api)arent, as nothing could be gotten between

the cutting edges of the tool and the work. It was found that

a little lubricant at the rake of the tool where the chip slides

back over it might do some good, l)Ut only a very little. At

this time, for some unaccountable reason, it did not (Kcur

to the e.vperimenters that, altiiough they could not jtrevent

the great friction at the cutting point and in this way pre-

vent heat, they could arrange to dissipate it as fast as it was

generated and, in this way, jirevent the tool from becoming

the conductor and burning. Instead of developing a means

of taking the heat aw ly from the tool they developed a tool

steel which, as the\- thought at tiie time, could withstand the

lieat. This was then called high speed steel, and was similar

to that in use today.

In the third and present period machine tools are designed

with much greater cross-sectional area, larger and longer

bearing surfaces, special alloy steel jiarts and greater driving

[lower. These im[)rovements make them capable of such

high speed as to generate sufficient heat to destroy the cutting

edge of even the high speed .steel tools which had been

thought immune from heat.

Up to this time, the manufacturers of high speed steel

tools claimed that their tools should not be used in con-

nection with coolant. It was discovered, however, by users

of the tools, that when a Y^-vn. or J-g-in. stream was cir-

culated over the tool, there was a very marked lengthening of

its life. Working, perhaps on the theory that if this small

amount of coolant was good, more would be better, man'
progressive engineers tried the use of more.

Among these experimenters was F. W. Taylor, who ar-

ranged to circulate without pressure, a large stream of cool-

ant instead of the small Y^-m. and ^-in. streams. The
results were remarkable. As much as a 40 per cent increase

in cutting speed was found possible with less deterioration to

the tool and a far smaller number of tool grinds. To quote

from Taylor's book on The Art of Cutting ^Nletal: "Tn cutting

steel, the better the quality of tool steel the greater the per-

centage of gain through the use of a heaNy stream of water.

The gain for the different types of tools in cutting is:

a Modern high-speed tools 40 per cent
i> Old style heavy-hardening tools 33 per cent
c Tempered tools 25 per cent

Such a Statement as this started investigation in the right

direction and the possibilities for increased efficiency by sci-

entific cooling of the cutting tool are gradually being more

and more recognized. However, there still exists a deplor-

able amount of indifference to these possibilities even in

man}- otherwise progressive shops, as is evidenced by the

smoking tools and hot chips. It will pay any executive in-

terested in increased profits to investigate these conditions.

The absence of smoking tools or hot chips is not always

conclusive evidence that enough coolant is being u.sed be-

cause the machines may be slowed down.

What is the difference between a lubricant and a coolant?

.\ careful analysis of the subject, based on actual tests, has

shown that the principal function of a stream of liquid over

the cutting tool is to carry away the heat generated by the

friction of cutting metal with metal. While there is a slight

lubrication at the rake of the tool where the chips slide off,

the real function of the liquid is to carn,^ away the heat

from the tool and prevent its temper from being destroyed.

Lul)rication therefore is a misnomer and the word "coolant"

is a much more appropriate term. To quote from Becker's

work on high speed steel: "While the word lubrication is

in common use in this connection, it really is a misnomer to

speak of lubrication in connection with metal cutting. It

is quite impossible to force oil or other substances between
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the tool and the chip. The purpose of the so-called luliri-

cants in the main is merely to assist in carrying awav heat

from the place where the work is being done, thus keeping
down the temperature of the cutting edge and lip of the

tool below the point where softening will begin."

\OLUME or COOLANT NECESS.'\RY

The size of the stream of coolant to be used depends on
the speed of the machine, the depth of the cut, and the kind
of material. The easiest and only sure way of knowing
when enough coolant is being used is to run the machine at

its maximum speed from the standpoint of the strength of

machine, material and tool. If the tool smokes or the chips

come off hot at this speed, an insufficient amount of coolant

is being used and the flow should be increased. It is far

better to use too much than too little coolant and Becker

puts it this way:
"The small streams customarily used are quite ineffective.

It is necessary to deliver gallons of coolant where it has been

customarx- to deliver pints. The heav_\- streams serve another

useful purpose in cases where the chips come off small or

well broken up in that they carry or float them out of the

way."

Since to cool is the prime function of the licjuid, it natu-

rally follows that the best liquid to use is that which pos-

sesses the greatest cooling qualities. The lighter and there-

fore more easily evaporated the liquid, the greater its cool-

ing qualities. Consequently, water fills the necessary re-

quirements when properly mi,xed with a sufficient quantity

of some good cutting compound to eliminate the corrosive

effects of water alone. Such water solutions are not only

much better coolants than pure oils, but are far cheaper.

Oils pick up heat slowly and release it more slowly while

water picks up heat quickly and releases it more quickly.

It is not sufficient that a copious flow of coolant be used

for a great deal depends on the manner of application. It

must be directed at the right point and delivered at a slow

velocit\\

According to Taylor, "a series of experiments has de-

monstrated that water thrown directly upon the chip at the

point where it is being removed from the forging In- the

tool will give higher allowable cutting speeds than if used

in any other way." Further along he says: "After de-

ciding to tr\' experiments upon the cooling effect of water

when used upon a tool, it was our judgment that if a stream

of water were thrown upward between the clearance flank

of the tool and the forging itself, in this way the water
would reach almost to the cutting edge of the tool at the

part where it most requires cooling, and that, by this means
the maximum cooling effect of the water would be realized.

We therefore arranged for a .strong water jet to be thrown
between the clearance flank of the tool and the flank of the

forging and made a series of experiments to determine the

cooling effect of water with various feeds and depths of

cut. So confident were we of the truth of this theory that

we did not deem it worth while to experiment with throw-
ing streams of water in any other way until months after-

ward, when, upon throwing a stream of water upon the

chip directly at the point where it is being removed from
the forging by the tool, we found a material increase in the

cutt ng .speed, and thus our first experiments were rendered
valueless.

"Practically great difficulty will be found in getting ma-
chini.sts in the average shop to direct the stream of water
on the chip in the proper way as indicated, because when
a sufficiently heavy stream of water is thrown upon the

work at this point it splashes much more than when thrown
upon the forging just above the chij); and a machinist pre-

fers .slower cutting speeds and less splash. The most satis-

factory results are obtained from a stream of water falling

at rather slow velocity, but with large volume."

MEANS OF DELIVERING COOLANT

Machine tool builders have often overlooked the necessity
of supplying adequate coolant circulating facilities on their

machines and in order to overcome this defect some users
have gone to consideraljle e.xpense and trouble to install a
gravity system to provide the proper flow and eliminate the
troubles of the gear-type pump, such as loss of prime, clog-
ging, short life, etc. The installation of a gravity system
costs several times per machine what it would to provide
each machine with an efficient individual pump at the pres-
ent time. By installing gravity systems, users of machine
tools have done nothing more than trade the troubles in-
cident to the use of the old gear-type pump for those of
the gravity system. With a gravity system in use, it is nec-
essary that all machines connected with the system use the
same grade of coolant. It is unsanitary, requires constant
attention and, if the least thing goes wrong, every- machine
connected with the system is put out of commission until
the defect can be repaired.

Many machine tools are still being furnished to the users
with small capacity pumps and small sized piping. This
necessitates the changing of the circulating system on ma-
chines by the users. Although it seems uneconomical it is

far better to throw away the small capacity pump and pip-
ing than to use it. A few dollars spent to get a pump and
piping of the right capacity will be saved many times over
by the increase in production and the lowered tool expense.

BENCH DRILL
BY G. C. CHRISTY

.Vlasier .Mechanic. Yazoo & Mississippi Valley, Vicksbure, Miss.

The bench drill illustrated was devised and tried out at

the Vicksburg, Miss., shops of the Yazoo & Mississippi Val-
ley and has given good satisfaction in actual practice. It

consists of an air motor, socket and twist drill substantiallv

supported on the Ijench and bolted to a framework which
carries an adjustable table. This table has movement in

nd Bench Drill

three directions, sii it is a siiiipje matter to center any work
requiring drilling.

The machine is esjiecially adaptable to such work as drill-

ing holes in rod Ijushings, cotter key holes in wrist and
knuckle pins, etc., but its principal advantage lies in the

fact that small drilling jobs do not need to be taken to the
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drill press, but may be done at ttie bench as needed. This

will save man\' steps and much time previously spent in

waiting for work at drill presses which are usually over-

crowded. In large shops there is most always more drilling

to do than can be quickly handled and the installation of

some such home-made machine as the above bench drill

would help relieve the situation.

INDISCRIMINATE USE OF THE INJECTOR
CAUSES BOILERS TO LEAK*

BY GEORGE AUSTIN
General Inspector BoUers, Atchison. Topeke & Santa Fe

Working the injector too much while the engine is stand-

ing, is the secondary cause of many firebox leaks and
failures, on account of causing extreme variations of temper-

ature between the upper and lower parts, due to injecting

a large quantity of water at one operation. Heavy clinkered

fires, short firing, or other causes which tend to cause poor

steaming, operate to produce unequal temperatures. Poor

injector work is also a close second in causing corrugating

and cracking of firebo.x plates, and especially so when aided

by bad water conditions. The only excuse for reviewing

the injector subject, is that personal observation, on our

own road shows these matters are not as well understood

by some of those in direct charge of the locomotive as they

should be, or if understood, their importance is not fully

appreciated. ^lany enginemen are good boiler men. They
rarely make a boiler failure, and then only when it is un-

avoidable. Others are good at ever\thing else, but, if there

is a chance to cause a leak in the firebox of their engine,

they are pretty certain to make use of it, either through

ignorance or indifference or both. Some of our enginemen

get from a fourth to one-half greater mileage from a set of

flues of the same type of locomotive in the same service than

others, the principal reason for which will be found to be

better injector work.

John Purcell, assistant to the vice-president of the Santa

Fe, has prepared a book on the care of locomotive boilers

and their appurtenances, one of the rules in which reads as

follows

:

'Engine crews and hostlers should be instructed to use

the injector as little as possible when the engine is standing.

Boilers should have at least two-thirds of a glass of water

when set out for service. Incoming engines should have

nearly a full glass of water before the crew leaves them,

and the water should be put in while the engine is moving
from the train to the ash pit. Use of the injector, while the

engine is standing, should be avoided whenever possible to

do so. It must be understood, however, that safety of the

boiler is the first consideration, but that can be had by using

the injector frequently for short periods. Instead of in-

jecting large quantities of water into the boiler at one opera-

tion, a good safe rule to follow is not to put in more than

one-half an inch of water at any one time while the engine

is standing."

The above rule is as good a rule as the book contains,

and our men who understand and live up to it are good men
with the boiler, as well as with the rest of the machine.

They know that when they start an injector, there is a

stream of water about 200 degrees colder than the boiler,

entering it at a rate of from 40 to 100 gallons f^er minute,

and that this colder and heavier water sinks to the lower

parts of the boiler shell and firebox water spaces filling up
those parts, and if continued, cooling and shortening all

parts in proportion to the reduction of temperature. To
illustrate how much the cooler portion shortens, a flue 20

feet in length will change its length one-sixty-fourth of an
inch for each 14 deg. change in temperature. Therefore, if

*From a paper presented before the Western Railway Club.

only 1 1 2 deg. difference in temperature is produced between
the upper and lower parts of a boiler, the bottom of the

boiler is yi in. shorter than the top. So are the lower flues,

which are in this cooler strata, and it becomes a tug of war
with the odds in favor of the hot ones, because there are

more of them; therefore, the bottom flues leak most fre-

quently. If a 20-foot flue will change its length one-sixty-

fourth of an inch for every change of 14 deg. in temperature,

a 10-foot side sheet will change its length one-sixty-fourth

of an inch for each change of 28 deg. and you can believe

there is much more than 112 deg. difference. A dift'erence

of 200 deg. is not uncommon, and we have a record of 244

deg. or more than ' s in. difference in length between the

upper and lower parts of a firebox side sheet. The cooler

part must contract and the process causes the hotter and
longer part to buckle out slightly between the staybolt rows

and assume a slightly wavy form, the staybolt being in the

trough, or lowest part between the waves. This Ijulging or

wave forming crimps the end of the bolt on the fire side of

the plate and opens slightly on the water side and breaks

the joint. This starts the staybolt leak, which most fre-

quently shows when engines have stood a few minutes at

the ash pit after the engine crew has injected the water

which should have been put in before they left the train,

or while coming from the train to the ash pit, or it is

caused by the hostler using the injector before, or after

engines are placed in the roundhouse. In short, the engine

crew did not handle the water according to the best prac-

tice for the good of the boiler and the conditions prevented

the hostler from doing so.

One or two shocks with the injector does not always start

flues leaking, but if the flues are near the leaky point, it

will usually start them leaking, and any one who will do it

once unnecessarily, does it through ignorance or indiffer-

ence, and will do it any time the injector is started. There

are times when it may seem impractical to do the best thing

for the boiler, but there are so many times it is just as easy

to do it as not, that the engineman who adopts the system

becomes a good man with the boiler and when he once ac-

quires the habit he will hold to it.

Flue and staybolt leakage is frequently attributed to cold

air entering the firebox, but when one considers the relative

density of air and water, there seems slight probability that

cold air can have any appreciable eS'ect in causing firebox

leaks. Consider for example, that the fire, when the engine

is working, reaches a temperature of 2,600 deg., and the

water in the boiler at 225 lb. pressure gets to 396 deg. and
yet the high temperature of the fire, as shown by tests does

not heat the plates above 450 deg. if they are clean. This

is because the greater density of the water gives it the power

to absorb heat as fast as the flames can give it to the plates.

Therefore, cold air will have as little e&'ect to cool plates

when backed by hot \\ater as the flame has to heat them

when backed by water, but cold air entering the firebo.x

does affect the steaming. We trade water for steam while

the engine is working, and trade a tight firebox or flues, or

both, for leaky ones, while drifting down hill or standing

at stations.

The use of the blower on the modern large boiler has

little efi'ect to promote circulation. It is true that it will

maintain the steam pressure, but the cold water goes to the

bottom just the same, and using the blower maintains the

top temperatures while the bottom temperatures continue

falling as long as the injector is operated.

A clean fire gives the best circulation, and no particular

harm results to firebox sheets, but with a heavily clinkered

fire, or an oil burning engine with considerable of the area

of the lower parts of the firebox sheets covered with brick,

there is a very serious doubt whether the use of the blower

while using the injector is not altogether the wrong thing

to do, for the reason that there is no circulation below the
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fireline. The hotter water circulates on the top of the coid

water in the water leg of a locomotive firebox just the same
as if the mud ring was raised that much, there is no circula-

tion unless there is heat to produce it. ^^'hen there are 8 to

12 inches of clinkers in a coal burning engine, there is no
circulation, when the engine is standing, below the top of

the clinker. In an oil burning firebox there is no circulation

back of the brick work, which covers the heating surface of

the firebox plates, until the bricks become hot enough to

produce it. and it seems very likely that condition is respon-

sible for some of the corrugating and cracking of firebox

sheets, and leaking flues and staybolts in oil burning engines.

There are no doubt many who are somewhat skeptical

of the importance of operating the injector only when the

engine is working, that is, if it can just as well be avoided.

There is not a student or investigator of the subject, but will

agree to the truth of what has been said here. It is too

often the case that flue failures are classed as unavoidable

and passed without investigation, or the cause is attributed

to poor care in the roundhouse, which is very unfair to the

boiler men, unfair to the company and equally so to the

man who was responsible, because of permitting him to be-

come careless in his handling of the locomotive and acquir-

ing habits which depreciate his work. By encouraging our

engineers and hostlers, not to use the injector when the

engine is not working unless it is absolutel\- necessary to do

so, and favor the boiler all possible we will get a better per-

formance of boilers and engines and less frequent and ex-

tensive repairs will be required.

In connection with the subject of injector and blow off

cock use, it must be apparent that railroad companies should

require their firemen to obtain a reasonable knowledge of

the effects of producing unequal temperatures before pro-

moting them to take charge of an engine. Hostlers also,

should be required to know how to properly care for the

locomotive while in their charge: Do not put it all up
to the boilermaker, let the other fellow do his part.

REAMING TAPERED HOLES TO STAND-
ARD SIZES

It is often desirable to ream tapered holes to a standard

size, as for instance on the piston rod fit in air compressor

piston heads. Where an ordinary reamer is used there is

certain to be considerable variation in the sizes of the holes,

unless the taper is ver}' small. To overcome this difficulty

the t)pe of reamer shown below has developed in the Bloom-
ington shops of the Chicago & Alton.

The body of the reamer has a threaded portion between

I
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No 4 Morse Taper

A Reamer Which Is Handy for Duplicating Tapered Holes

the flutes and the shank. I-itting over the threaded jiortion

of the body is a stop, which is movable but can Ije field at

any desired point by a lock nut. The stop is adjusted so

that it comes in contact with the work when the hole has
been reamed to the proper dimensions. .\ny number of

holes can be reamed without the least variation in the size.

When it becomes necessary- to sharpen the reamer, the stop

can be removed. By means of a plug gage or caliper, the

original setting can readily be duplicated.

HOME MADE PIPE BENDER
A pneumatic pipe bender with several novel features is- in

use in the car department of the Danville shops of the Chi-

cago & Eastern Illinois. The device, which is shown in the

illustration, bends pipes to any angle desired without heat-

ing and without the use of springs or sand to prevent kinks.

Three bends can be made at one time en certain classes of

S'llad

Parts Formed in One Operation on Pneumatic Pipe Bender

work, as for instance in forming the offset in the train line

to pass over the Cardwell draft gear spring.

The device consists of a 14-in. air cylinder, the piston
of which extends out over a hea\y iron plate. The piston
is arranged to carry grooved dies of various sizes and the
plates carry three grooved rollers, set on studs, which can
be shifted to various positions, ki one side of the plate is

a movable arm which carries a fourth roller mounted on an

A Pipe Bender Designed for Car Work

eccentric. This can lie l)rought into jjosition by a short

handle and is spaced so that when a straight piece of pipe
is placed between the two sets of rollers, the eccentric will

hold it firmly in i)lace. \ movable stop is provided, in line

with the roller. ?•» that in making duplicate parts the bends
can be located in the proper place, 'i'he talkie is marked to

indicate the angle of the bend, which can also be judged
by the travel of the piston.

In making single bends only two of the rollers are used.

To form offsets as in the train I'no pipes shown below, the

pipe is held by the four rolls and the offset is fomied in a
single operation. Having the bends all made with the pipe
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horizontal has been found a great advantage in working

with long pipes. This bender is adajjted for a large variety

of work and has been found to be well suited for producing

jKirts in ciuantities as well as for general repair jobs.

"DON'TS" FOR APPRENTICES AND
OTHERS

BY HKNRY GARDNER

Don't "monkey" with a machine "just for fun," as a

machine will not take a joke, and you will be punished

every time.

Don't tr)- to operate a nKuliine for the t'lr.^t time without

receiving full in.structions from .some one in authority.

Don't shift heavy belts by hand unless you are an expert,

and then great caie should l)e taken not to get caught.

Don't wear shoes that are so worn out that a splinter or

nail will go up through the sole and cause a serious injury.

Don't wear ragged, loose sleeves when running machines,

as the ends are likely to be caught somewhere, and you will

lose a finger or two.

Don't chip toward any one without a screen between you.

Don't stop a planer by half shifting the reversing belt;

always stop it by the countershaft.

Don't lean aga.'nst a machine that is running, and it is

better to keep a safe distance from any mechanism in motion

or likely to be set in motion. Never ride a planer table.

Dcn't use the emery wheel without wearing the goggles

provided by the company.

Don't touch the teeth of a moving gear or cutter.

Don't set a lathe or planer tool when the work is in motion.

Do not allow a tool to run by the work so far as to cut

into a lathe spindle. A machine looks strong, but it can be

very quickly and easily injured.

Don't score a planer bed or make holes in a drill table.

Don't lay a long file or any tool on the ways of a lathe;

don't cut into a lathe arbor

The running part of a machine should be oiled every

day, and sometimes oftener. If you take a machine that

some one else has just been running, don't trust that it has

been oiled that day; oil it yourself, but stop it first.

Don't waste oil by pouring it on so that the greater part

runs away; the company loses a great deal of money through

the careless use of oil; a drop in the right place does more

good than a cupful on the floor.

Don't be afraid of soiling your hands, as it is impossible

to work in a railroad shop and keep your hands white and

smooth. Don't wear gloves except for the roughest work

and never when running machines.

Don't get your suit of overalls covered with grease and

dirt; with a little care you can keep much cleaner than you

think. A dirty suit doesn't always mean that you have

done a lot of hard work; it mon; cften indicates a careless,

untidy disposition.

Don't put your tools wheie jou can't find them easily;

"have a place for everything and everything in its place."

Don't let files, destroy one another by throwing them to-

gether in tlie drawer. Don't use a monkey wrench for a

hammer.
Don't put finished work )n a vise without using copper

or lead jaws.

Don't swing a sledge or hammer that you know is working

loose on the handle, thinking that it won't come off 'til next

time; you may not get hurt, l:ut what about the other fellow?

Don't strike highly tempered steel with a hammer; many
eyes are destroyed from this cause alone.

• Don't do a bad job; any man to whom a bad job is not

a lasting mortification shows himself lacking in self-respect.

A long job may soon be forgotten, a bad one never.

Don't go over vour foreman's head with vour grievances.

as the man you go to will send you back to the foreman and
give you no satisfaction; moreover, the foreman will never

forget it.

Don't have a grouch. Be cheerful and willing at all

times. Smile once in a while.

Don't borrow tools and forget to return them; it is best

not to Ijorrow tools at all.

Don't forget that you are an inexperienced young man,
learning a trade, and that every one in the shop can teach

you something, and there is an easy way to get this knowl-

edge; simply be respectful and they will help you.

Don't forget that although you are drawing wages, you
are costing the company some money for the training they

are giving you. You have spoiled work and thrown it in

the scraj) i)ile, and you may have broken valuable tools, and
possibly you have injured some expensive machine.

Don't get excited and cross over little things. Many a

man has lost splendid opportunit.'es b\ letlmg his temper run

away with him.

Don't spend your entire life in the shop and don't talk

too much shop outside of workmg hours. All your leisure

time (except that spent in study) should lie given up to

rest and wholesome recreation.

Don't worry about your work; if you have made a mistake

and spoiled a piece of work, don't be afraid of what the

boss will say; take what he has to say and don't do it again.

Don't think that you are so important that the company
can't get along without you; there is always some one waiting

to take your place and do your work as well or perhaps

better than you did.

Don't be afraid to work a few minutes overtime without

pa}-; no matter what the foolish ones say, you will make
an impression on the boss, which may put you ahead of them
all some day.

Don't spend your money foolishly. Save a little if }ou

can. Start a bank account, if only a very small one.

Don't be too thin-skinned and touchy; many a competent

young man has taken off his overalls and quit because he

couldn't stand the jokes of the shop men or some hasty order

or censure given him by a busy foreman.

Finally, don't forget that there is always room at the top.

Keep striving for that goal, as no one knows just when he

will arrive there. Keep plugging away every day doing

your best, and time will tell. If you are not kept in the

service after serving your time, there is generally a good

reason, and nine times out of ten you will guess the reason

without any one telling vou.

LUBRICATING OIL DENSITY*
BY W. F. SCHAPHORST

The importance of the specific gravity or density of oil as a

measure of its lubricating properties is much overestimated

because no evidence is given of the actual constituents. On
the other hand, the specific gravity test is of considerable

value in identifying oils. For example, if a certain oil is

giving satisfaction its density may be determined and com-

pared with that of any oil claiming to be the same, thus

giving a check on the claim. Density or specific gravity of

a liquid is usually measured by means of an hydrometer, and

one of the arbitrary scales used with the hydrometer is the

Beaume scale. As lubricating oil is used by many peojile

who do not understand the Beaume scale and the hydrometer,

it is the purpose of this article to give a brief illustration of

their use and also a simple method of determining specific

gravity, in case the hydrometer is not available.

When the statement is made that an oil has a specific grav-

ity of A' deg. Beaume, it is simply necessary to add A' to 130

and divide the sum into 140, which gives the density. This

•Copyright by W. F. Schaphorst.
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result is obtained by use of the followinc fonnula, as taken

from Kent:

Sp. Gr. (light liquids) = 140 -h (130 + deg. Beaume).
To find how tliis formula works out in a particular case,

consider the following problem: What is the density of a 31

deg. Beaume oil? Specific gravity = 140 -^ (130 + 31)
= 140 -i- 161 = .87. It is evident that an oil whose density

is 10 deg. Beaume is just as heavy as water, because 140 -^

(130 -MO) — 1.

In case no hydrometer is available for the determination of

the specific gravity, the following method may be used, and
the only apparatus necessary is a clean jug and an accurate

weighing instrument: Let

A = the weight of a clean empty jug.

B = its weight when filled with water.

C = its weight when filled with oil.

The specific gravity can then be determined by the use of

this simple formula

:

C—

A

Specific gravitv ^
B — A

This amounts to dividing the weight of a certain volume

of oil by the weight of the same volume of water, whicli ac-

cords with the definition of specific gravity. The tempera-

ture of the water, oil and jug should all be the same through-

out the test, and if possible maintained at 60 deg. F., whicli

is the standard.

SIDE ROD STRAPS
For a shop equipped with an acetylene welding outfit the

Lehigh & Hudson practice in making side rod straps, at

Warwick, N. Y., is of interest, especially in case the black

smith shop is overcrowded with work, or is not equipped

with a power hammer sufficiently heavy to forge the straps

The method involved consists in laying out two «trap^

Fig. 1—Straps Ready to be Cut Out witli the Torch

on a bar of liammered steel of the correct widtii and thick-

ness, as shown in Fig. 1. The legs of the straps are laid

out toward each other, so that they may be cut out with the

acetylene torch, leaving the center in one piece to be later

forged into a drawbar. Knough Htock is left on the straps

so that they may be machined on the slotter, as shown in

Fig. 2. It is believed that a rod i.trap cut out in this way
with the acetylene torch is equal to, if not better than a
forged .strap, and is just as eai^y to machine.

If the prints call for a solid grease cup on the strap, a
threaded bushing is applied by electric welding, which gives

a cjuick and satisfactory job. In fact, this is the best way
to apply a grease cup even in the case of a forged strap,

there being a considerable saving over the old way of forg-

ing a lump of steel on the strap, to be later machined to
make the cup.

In regard to the relative cost of a forged strap and one
which has been cut out with the acetylene torch, it is believed

Fig. 2—Straps are Machined in Pairs on a Slotter

that the hitter method will result in a material saving. In

the case of the middle connection side rod strap illustrated,

the cost of material and cutting complete was $30.35 per

strap, which would be reduced considerably if it had not

been necessary to buy the original bar of hammered steel from

the manufacturer on account of insufficient hammer equip-

ment to forge it in the local shop. The price, $30.35, does

not include the cost of machining, but when it is considered

that the Guilders charge $160 for a new strap, the total

iving will be evident. It has proved economical to cut

out the straps and make them in this way, even at the high

cost of hammered steel purchased, and the saving would be

relatively greater in the ca.^e of a shop equipped to draw
out their own steel billets.

IJiuiiMi ('.\K Rioi'.AiK I'Koiii.E.MS.—C'onsitleruble delay

has occurred in the repair of British freight cars, and there

is a serious congestion. The Railway E.xecutive Committee
appealed to the car repairing companies to take steps to deal

with the difficult position. Recognizing the necessity for

immediate action, it has been decided to form a new com-

pany, whicli will take over the freight < ar repairing business.



POWER HAMMER ATTACHMENT
The new taper gib and face plate attachment illustrated

is used on the Fairbanks power hammer manufactured by

the United Hammer Company, Oliver Building, Boston,

Mass., and the object of the attachment is to provide a quick

and effective means of taking up slack as the hammer be-

comes worn in service.

Different kinds of dies are furnished, depending on the

kind of work it is desired to do and the lower die is fastened

to the base of the hammer b}- a tongue and groove arrange-

ment and a suitable taper key. The upper die shown in

the illustration and marked A is fastened by the same means

to the ram.

The ram is held in place by the face plate B and the

taper gib C. It is provided with two opposite vertical ribs,

one of which fits in a groove in the body of the hammer
and the other in a groove in the taper gib. The motion of

the ram up and down is controlled b}- these two ribs as

they slide in their respective grooves. As is usual in the

Power Hammer Attachment for Taking Up Wear

case of the smaller power hammers the o[)eration is con-

trolled b}- a foot pedal.

It will be noted that two studs project through the center

of the face plate B, the other ends being made into the

taper gib. When, on account of excessive wear, it becomes

necessary to take up the slack in the ram, the nuts on these

two studs are loosened and the taper gib forced down by

means of the adjusting screw shown at the top. When the

slack has been all taken up the nuts on the two studs are

again tightened, which holds the gib firmly in position.

By the use of a taper gib and a face plate attachment

as described, it is possible to maintain just the right amount
of play between the ram and its guides and this assures

better work and a lon"er life for the hammer.

ROD LUBRICATION
The lubrication of the heavy side rods and main rods of

locomotives is a problem of considerable importance in rail-

road service. Not only is it important from the standpoint

of hot bearings, but the lubrication must be as nearly perfect

as possible to reduce the wearing of rod brasses to a minimum,

IH
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Automatic Hard Grease Cup

and thus keep the slop out of the rods due to loose bearings

on the crank pins.

While some roads still use oil cups for lubricating the rods,

most of them have adopted a grease cup. The cup com-

monly used consists of a bushing which fits into the lug on

the rod, on a line with the bearing. Through this bushing a

malleable iron plug is screwed which forces down the grease

into the bearing, the plug being turned down by the use of a

wrench. This is not only a tedious method, but also a rather

indefinite one, and it requires a man to be continually using a

wrench in order to keep the rods properly lubricated.

Another bad feature of the screw plugs is the fact that they

become loose, due to the jars and centrifugal force e.xerted

in the rods, thousands of plugs being lost during a year of

service on a single road.

2S8
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The grease cup illustrated works automatically, the only

requirement being that it shall be kept filled with grease. It

can be applied readily to rods which have been equipped w'ith

a screw plug, as the threaded portion is of the same size as

the cap for the screw plug.

The cup consists of a body / which screws into the rod, a

hinged cover 2, through which a plunger 4 and telltale 5 is

passed, and is forced down on the grease by spring 5.

The main advantages of this form of a grease cup are that

it works automatically and the handle at the top tells the

engineer at a glance just how much grease is left in the cup.

As a safety measure, the plunger is not allowed to go all the

way to the bottom of the cup, a cavity being left which holds

a small amount of grease to fall back on in case the cup is

not filled immediately, thus preventing a hot bearing. An-

other advantage is that it is entirely enclosed, so that no grit

or dirt can become mixed with the grease, which would tend

to wear the bearings. All parts are securely riveted so that

they cannot become lost or removed without cause. The
cap is held down securely by means of the spring clip No. 6.

When the cup is to be filled, the plunger is pulled up with-

in the cover by means of handle ?, and held while grease is

being applied. When the cover is closed the plunger is auto-

matically released, and the pressure transferred to the grease.

The spring is of such a tension as to give the required pres-

sure for feeding grease to the bearing.

This grease cup was designed and patented by G. E. Bald-

win, mechanical engineer for the Bell Locomotive Works,

located at Lincoln, X. T-

TREATED CANVAS ROOFING FOR STEEL
PASSENGER CARS

Considerable difficulty has been experienced in the main-

tenance of the roofs on steel passenger equipment where steel

has been used throughout in the construction. Owing to the

action of cinders along the top of the cars there is great

difficult)- in keeping the steel properly covered with a pro-

tective coat of paint. As soon as the paint covering becomes

broken or cracked, deterioration of the steel plates begins

Type of Passenger Car Roof Construction Using Wood Sheathing

and Treated Canvas Covering

and proceed.s rapidly, especially where the joints in the roof

plate.4 project above the smooth surface of the nxjf, due to

the formation of sulphuric acid from the action of water on

the cinders. It is also a fact that no matter how stiff the

con.struction of a car may be, there is always more or less

weaving of the roof, which is evidenced by the condition of

the joints in the sheets after they have been in service for

some time.

A special type of canvas roofing, the material of which is

impregnated with a treatment making it both waterproof

and proof against mildew, has been furnished for several

years past by the Tuco Products Corporation, 30 Church

street, New York, and much of this material is now in use

on wood passenger equipment. In the application of this

material the use of white lead is unnecessary, thereby effect-

ing a saving of labor and material. Otherwise the same
practice is followed as with any other canvas roofing, the

special advantage being that should the protecting film of

paint become cracked, thereby permitting moisture to come
directly in contact with the material, it does not deteriorate

from mildew as is the case with untreated canvas. Within
the past few years a number of railways have adopted a

semi-wood roof construction in order to secure the advan-

tages of this type of roof covering, which has demonstrated

its advantages through many years of service on wooden
equipment.

A type of wood roof construction for steel equipment is

shown in the illustration. The tongued and grooved wood
sheathing is applied directly to furring strips bolted to the

steel carlines and projecting slightly above their upper sur-

faces. Intermediate wood carlines are placed between the

steel carlines to provide additional nailing strips for the

sheathing. The Tuco Standard car roofing is then applied

to the sheathing in the usual manner. This construction

provides its own insulation, a considerable saving in itself,

and also eliminates the troubles with the joints of the metal

roof, due to the weaving action and the rapid deterioration

of the projecting surfaces, caused by the impinging action

of the cinders and corrosion. There are now a large number
of steel passenger cars on which this or a similar type of

roof construction and Tuco Standard roofing has been used.

The treated canvas roofing when properly applied and well

sanded is fireproof, and senses all the purposes of the steel

roof. In addition its life is much greater than that of the

steel. Cars with roofs covered with this material are now
in service with the roofs in good condition after ten years'

service. The material is furnished in three weights, desig-

nated as "CC," "AA" and "FF," which correspond to No.
4, No. 6 and No. 8 duck, respectively.

HORIZONTAL BENCH MILLER
The machine illustrated, kno\\-n as the No. 1 horizontal

bench miller, is made h\ the Bickett ^Machine & Manufac-
turing Company, Cincinnati, Ohio. It is especially de-

signed with a view to economical production and the high-

est possible quality and quantity of output. It is a handy, all-

around jolsbing machine and, as is often necessarj- in railway

tool rooms, will do both light and fairly heavy work to good

advantage. It is well adapted for such operations as end

milling, keyseating, oil grooving, face milling, s[)lining, "T"
slotting, gear cutting and straddle milling. ^lany similar

operations can be performed on this machine with greater

speed and precision than on the average milling machine.

The machine is arranged for both power and hand feed

and may be mounted on a bench or a pedestal. With the

j)ower feed on, the movement is transmitted through a

series of worms and worm gears that gives it the steadiness

and strength of a screw feed. The low cost of the machine
and the small amount of floor .space and motive power
requ'rcd make it a convenient addition to any tool room.

The different parts of the Bickett miller are designed

and made with esjiecial care, the s])indle being of crucible

steel, accurately ground and mounted on Gurney ball bear-

ings. It is provided with a means of compensation for

wear. This spindle has six possible speeds and will safely

run at 2,500 r. |). m. continuous operation.

The arbor is made of tool steel accurately ground all
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over and is fitted with a set of cast iron spacing collars

lyi in. in diameter and an arbor support bearing liushing.

Both arbor and collars are kcyscatcd. The arbor support

arm is made of solid steel, 1-15/16 in. in diameter, turned

and ground all over and is provided with a solid cast iron

arbor support bracket. This bracket is fitted with a bushed

center bearing and also a regular pointed center, either of

which can be used for supporting the cutter arbor. The
maximum distance from the face of the column to the

bracket is ll^/j in.

A three-step cone pulley is provided as shown on the

illustration and the driving belt should l)e 2 in. wide.

The table is 24 in. long by Syi in. wide and is unusually

thick so as to withstand the strain when clamping on the

work. There is a "T" slot j-i in. wide running from end

to end and the table is provided with oil grooves on both

sides and an oil pocket on each end.

As stated before, the machine is arranged for both

power and hand feed, the power feed mechanism being

arranged to give .003 in., .006 in., .009 in., and .012 in.

longitudinal travel of the table per revolution of the

spindle. It is driven by a 1-in. leather belt, which trans-

mits the power through a four-speed gear box and a uni-

versal drive shaft to a worm and gear under the table. An
automatic trip releases this worm at the end of the cut.

The Bickett Horizontal Bench Miller

The gears are thoroughly guarded to prevent accidents.

The power feed can be changed to hand feed at will, tlie

hand feed being arranged to operate either by means of a

geared lever or handwheel.

The screw elevating knee is of the box type, carefully

scraped and alined and is held to the column by a sub-

stantial adjustable gib. It is raised and lowered by means
of an Acme thread elevating screw. The transverse and

vertical feeds are both provided with adjustable dials

graduated to read in one-thousandth of an inch.

The regular equipment includes a countershaft fitted

with 8-in. tight and loose pulleys and the belts are arranged

to run close to each side of the tight pulley, thereby making
possible a rapid change from one speed to the other. The
special equipment includes a 6-in. plain vise, a 2J/2-in.

I)lain vise, a 25^-in. swivel vise, a draw-in. attachment,

draw-in collets, a pedestal and a Fulflo pump and piping.

The general dimensions of the machine are 93/j in. by 18

in. I)y 25 in. high without the pedestal. The capacity of

the machine is as follows: Longitudinal feed 16 in., trans-

verse feed 5 in., vertical feed 5 in.

ANGLE AND LEAD TESTING MACHINE
EOR THREAD GAGES

In these days of interchangeable machine parts, where
gages are playing so important a role, the thread gage is one
of the most difficult to make and to measure accurately, and
many mechanics who have attempted the job gave it up for

several reasons. One was the difficulty in obtaining ma-
cliinery accurate enough to do the work and another was the

lack of facilities for testing thread gages.

During the last two years, however, there has been con-

siderable improvement in the making of thread gages because

engineering societies, large munition concerns and large man-
ufacturing concerns realized that the question of screws, taps

and tapped holes in work was one of their most difficult

problems. In the manufacture of taps, hobs for bobbing dies,

male thread gages and hobs for female thread gages, the

question of correct lead and correct angle of the thread was

found to be more important even than the correct diameter

measurement, and the H. E. Harris Engineering Company,

Bridgeport. Conn., has recently designed and constructed

1\ ' !^ M I R N

t

Machine for Testing the Angle and Lead of Screws

machines for testing thread gages which are used success-

fully in its own shops and by the Bureau of Standards at

Washington.
Multiplying gages, even when most carefully made, are

prone to inaccuracy due to wear, rust, oil, dirt or other for-

eign substances, which although infinitesimal in themselves,

cause a marked error in reading, due to the multiplying fea-

ture. The problem, therefore, was to design a thread gage

testing device for the angle and lead which should be rigid

and substantial, thoroughly accurate and upon which a very

small degree of error might be easily ascertained.

In testing the truth of a flat surface a knife edge straight

edge is generally used, as the smallest amount of error, even

less than .OOOlin. will readily show light between the sur-

face tested and the knife edge, and this principle was em-

bodied in the machine illustrated.

Bv referring to the illustration which is a general view,

it will be noted that the machine consists primarily of a cast

iron laed A, stationary head B, with fixed center O and slid-

ing tail block C, which carries spring center P. The com-

pound slide D, very accurately made, is provided with a
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micrometer attachment to measure liorizoiital travel, and the

test pieces / /, held by a spring clip .1/, are just one inch

apart and adjustable in or cut by finger pressure. The set

of test pieces shown are ground to different known angles at

the point. // is a standard thread gage and the magnifying

glass is for use on fine work.

Method of testhig lead.—If the thread gage is standard

one-inch, eight-thread, the test pieces will be found to fit ac-

curately into the thread, but if there is a slight error in the

pitch, it is somply necessary to withdraw one test piece / and
move the slider A' until the other test piece just fits. The
amount the slider is moved, as indicated by the micrometer,

shows the lead. The same principle applies to larger or

smaller threads and to the English or to the metric systems.

Methods of testing angles.—In testing angles different test

pieces may be tried until one is found that fits the thread or

if a standard 60 degree test piece is tried, it will show whether

the angle is too large or too small, and whether the cutting

tool has been set up scjuare or not. Also such defects as, too

large a root diameter or too rounded a top to the thread will

show up very plainly. In fact the machine provides an ac-

curate check on thread angle and lead and standard shape.

WOOD MILLING MACHINE
A wood milling machine is to the pattern shop what a

universal milling machine is to the tool room. It greatlv

increases the range of machine operations, thereby eliminat-

ing much hand work and resulting in greater accuracy, in-

creased production and greater ease in making duplicate

parts. Almost an infinite variety of operations can be per-

formed from cross grooving, trenching and jointing to mold-

ing, mortising and gear cutting.

The wood milling machine illustrated is an improved tooi

recently placed on the market by the Oliver Machinery Com-
pany, Grand Rapids, Mich., and several features make it

especially adaptable to railway pattern shop practice. It i.-

made in two sizes, the Xo. 75 being intended for smaller

work and the No. 102 being designed for large shops and

heavier work. Referring to the illustration, it will be noticed

that the column broadens out rapidly as it nears the large

base to which it is bolted, and this insures a substantial

machine, practically free from vibration. The knee is of

the bo.x type, closed on top to prevent chips interfering with

the raising mechanism and open below.

It has a 21 -in. travel on the vertical ways and is easily

moved by the large hand wheel and square threaded screw.

The table is tapped at convenient locations for attaching

the general purpose clamps, and will rotate in a horizontal

plane while tipped at any angle up to 45 deg. A positive

centering device locates the center directl}- over the ball bear-

ing swivel center for circular work. The compound cross

slides are above the double swivel and tilting mechanism so

that the .slides operate with the table in any position.

The vertical and horizontal spindles are 1J4. in. in diam-

eter, made of high grade stock accurately ground and sup-

ported on ball bearings. The allowable maximum speed is

5,000 r.p.m., and regular speeds usually vary from 1,200

to 4,300 r.p.m. The capacity of the machine is limited

only by the size of cutters that can safely be used and the

ability of the operator to get the full usefulness out of the

machine. Using the vertical spindle, circular work up to

19 in. in diameter may be turned by means of the revolv-

ing table. By using the horizontal spindle and revolving

Oliver No. 75 Wood Milling Machine

table, work up to 48 in. in diameter may be turned. A special

dividing head permits spur and bevel gears to be accurately

cut up to 24 in. in diameter with a 4-in. face. The
countershaft runs in babbitt bearings and is an integral part

of the machine, jjeing solidly supported from the column and

base plate. The countershaft speed is 500 r.p.m. and a

5-hp. motor is recommended for the heavier work. The ma-
chine may be driven by a variable or constant speed motor

or from line shafting if desired.

A large part of the value of the machine depends upon

having a complete assortment of. cutters, and an operator

who understands how to adjust them quickly and to the

best advantage. The company furnishes with the machine

an extensive assortment of these cutters for all kinds of

ordinary work, and is i)re])ared to make any sjiecial cutters

that may be rc(|uired.

CofjTti',:,! by Iiilc

A Battery of Big Guns Mounted on Special Railway Carriages
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The output of repaired freight cars at the Kent (Ohio)

shops of the Erie was 870 for the month of March, compared

with 424 in March, 1917, an increase of over 100 per cent.

Three fires, starting simultaneously in the Lake Erie &

Western shops at Lima, Ohio, on April 24, virtually de-

stroyed the $500,000 plant. From 10 to 14 locomotives, a

new train of troop coaches just completed in the shops, and

many other coaches and box cars were destroyed.

The United States War Department has ordered for use

in France 80 light locomotives, 60-centimeter gage, weighing

35,000 lb., from the Davenport Locomotive Works, also

sixty-seven 50-hp. and seventy 35-hp. gasoline locomotives

from the George P. Whitcomb Company.

"Get together" meetings are being held in the shops along

the entireErie system in an endeavor to obtain greater co-

operation and quick, accurate work in the shops, that the

Erie may do its utmost in helping to win the war. Such a

meeting was recently held at the Susquehanna shops and sev-

eral officers of the company, including William Schlafge,

general mechanical superintendent, addressed the meeting,

urging the men to give their best service.

gregate outlay of between $80,000,000 and 590,000,000 on

the basis of cost plus five per cent. Negotiations for 70,000

additional cars are still pending. It is reported that orders

have also been placed for about 1,000 locomotives of the

standard types.

It is planned to place orders for approximately 100,000

additional cars in about six months.

Government Orders for Locomotives and Freight Cars

After three weeks of conferences regarding the priority to

be given the various activities of the government as to their

requirements for steel, an agreement was reached at a con-

ference on April 19 between representatives of the War In-

dustries Board, the Shipping Board and the Railroad Ad-

ministration, by which the Shipping Board, the Army and

the Navy will liave priority over the railroads. The Railroad

Administration was assured the steel required for the con-

struction of the 2,000 locomotives proposed to be ordered,

and for the 100,000 cars, but the car program was required to

be changed so as to reduce the quantity of material and es-

pecially of steel plates that would be needed.

As a' result the all-steel box cars, for which standard speci-

fications were recently adopted, will not be built at this time

and less steel than was originally planned for will be used in

other types of cars. For example, the 55-ton hopper car

will prolaaljly be built with wooden sides.

The Railroad Administration has already awarded con-

tracts for 30,000 steel underframe box and coal cars to

the American Car & Foundry Company, involving an ag-

Women in Railroad Service

The Pennsylvania Railroad now has in its service 6,513

women, an increase of more than 5,000 since May 1, 1917.

The number of females in each of several occupations is

given as follows:

Clerks and stenographers 3,551 Mechanics' helpers 5

Telephone operators 778 Painters 4
Track laborers 293 Hammer operators 6
Messengers and assistant mes- Turntable operators 2
sengers 192 Pover operators (electrical)... 7

Tvpists 121 Coal inspector 1

Machire hands 29
Draftswomen 20 Total 5.009

The number of women now employed on prominent Eng-
lish roads is given in a recent statement as follows

:

London S; Northwestern 8,392 Northeastern 8.520
Great Western 6.174 Great Central 3,200
Midland 9,000 Glasgow & Southwestern 1,202

The Midland has increased its forces by 2,700 since last

July. Over 1 ,000 of the women on the Northeastern are em-

ployed in the shops, making shells.

Questionnaire on Equipment Construction and Repair

At the request of the Director General of Railroads the

Interstate Commerce Commission has addressed to the rail-

roads a questionnaire asking for complete detailed informa-

tion relating to repairs to and construction of ecjuipment.

Roads are asked to report whether their present shop facili-

ties permit, in addition to properly making all necessary re-

pairs to the present equipment, the construction of new loco-

motives, freight cars and passenger cars, whether they own
or operate under subsidiar}- companies shops at which loco-

motives or cars are built or repaired, together with the

normal monthly capacity of such shops and the period for

which the capacity is engaged on work now in hand or

authorized. Information is also desired as to whether it has

been the practice to build any portion of the new equipment

necessary to replace destroyed or retired locomotives or cars,

the present monthly capacity of the shops for the construction

292
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of new equipment by classes, whether all necessary current

repairs are made at company shops or Ijy other railroads or

at other than railroad shops. If such repairs have been made
by other railroads during the past three years information is

desired as to the terms under which the work was done.

If they have been made by contractors information is re-

quested as to the names of the contractors, the amount of

work done and the detailed costs. If the repairs have been

performed under express contracts complete information is

asked regarding the contracts, prices of materials, labor costs,

superAasion of work performed, etc., which affect the aggre-

gate costs of the work and will enable a comparison to be

made with ordinar}- railroad shop operations, for the purpose

of indicating economy on such repair work. Information is

also asked as to repairs made for other railroads.

Circulars Issued by the M. C. B. Association

Circulars No. 28 to 33 inclusive, were issued on March
20, by the executive committee of the Master Car Builders'

Association.

Circular No. 28 calls attention to the absolute necessity of

having all cars equipped with safety appliances by Septem-

ber 1, 1919, and points out that in order to accomplish this

it will be necessary and advisable to equip empty foreign

cars when passing over the regular freight car repair tracks.

The equipment can thus be applied without undue detention

to the car. Under the provisions of Rule 33, the repairing

line may be reimbursed for the expense of equipping cars

with these appliances.

Attention is called in Circular No. 30 to the necessity from
the standpoint of safety, that all axles purchased should con-

form fully to the standards of the association. A.xles are

being made and offered to railroads which do not conform

to the M. C. B. standards. They are made full at the center

and hub, but between these two points are under standard

size. The circular contains an illustration of the axle in

question, that of 100,000 lb. capacity, showing in broken

lines the outline of the rough forged axles which are being

offeted.

In circular No. 32 is announced an extension of the date

after which the requirements for the adjustment of hand
brake power on tank cars, set forth in circular No. 22,

become effective. The extensions are: (1) On new equip-

ment built after July 1, 1918; (2) on existing equipment

by January 1, 1921.

More Acknowledgments of Tobacco Shipments

Samuel O. Dunn, secretary of the Railway Regiment's To-
bacco Fund, has received a letter from R. L. James, first lieu-

tenant and acting adjutant of the Seventeenth Engineers

(Railway) Regiment, now in France, dated March 16,

acknowledging receipt of a shipment of tol^acco which has

been di.stributed among the men. He said in part: "We ap-

preciate very much the kindness of the different railroad

organizations who are participating in making these tobacco

shipments to the railroad men here in France. The supply

of tobacco in France is limited, and for that reason all to-

bacco received is all the more acceptable. We all thank you

verj' much."
A letter has also been received from Morton Russell, cap-

tain adjutant of the Eighteenth Engineers (Railway) Regi-

ment, written by order of Colonel Cavanaugh, acknowl-

edging receipt of three cases which contained twelve 20-lb.

packages of tobacco, which have been distriimted to the regi-

ment; and expressing the appreciation of the men in that

unit.

F. A. Poor, chairman of the Railway Regiments' Tojjacco

Fund, Chicago, has received acknowledgments of the re-

ceipt of shipments of tobacco from three railway regiments in

France. Ernest Graves, lieutenant colonel of the Fifteenth

Regiment, U. S. Engineers, writes under date of Alarch 16,
that two shipments of tobacco have been received in good
condition and distriijuted to the men. The first shipment
contained 240 lb. of Bull Durham and S lb. of Tu.xedo smok-
ing tobacco and the second shipment contained 540 lb. of
Bull Durham and IS lb. of Lucky Strike. He stated that
"There is no doubt but that the men greatly appreciated both
shipments."

H. Burgess, colonel of the Sixteenth Engineers Railway
Regiment, has written under date of March 12 that the ship-
ment made on December 16 finally reached them although it

arrived and was put into the warehouse just a few hours be-
fore the latter burned. "The result was that our tobacco was
burnt in a fashion different from that intended. One case,
however, was rescued and distributed, and all the men very
much appreciate the gift."

H. H. Maxfield, lieutenant colonel, commanding the Nine-
teenth Engineers, Railway Regiment, wrote on March 16 to
acknowledge receipt of a shipment of tobacco and stated
"The men appreciate this tobacco a great deal more than
might be expected, since American troops are entirely de-
pendent upon supplies sent from the States."

MEETINGS AND CONVENTIONS
International Railway Supply Men's Association.—

At a recent meeting of the association at the Hotel
Sherman, Chicago, resolutions were passed suspending dues
for the year 1918. This action was taken following a re-

quest by the International Railway Fuel Association that
no exhibit be held at the coming convention of that organi-
zation. All entertainment features by the supply associa-
tion will also be dispensed with.

Air Brake Association.—The 25th annual convention
of this association will be held in Cleveland, Ohio, May 7
to 10, with headquarters at the Hotel Winton. The work
of the convention this year will be directed especially
toward greater safety of train movement, less expense of
maintenance, and more efficient inspection, with a particu-
lar effort to put air brakes in a condition to help the roads
through the coming severe winter campaign. The import-
ant papers to be presented are as follows : What is the Safe
Life of an Air Brake Hose? Recommended Practice of the
Air Brake Association, and Conditioning Air Brakes on
Freight Trains to Prevent Troubles Enroute.

Machinery and Tool Convention.—The enormous
problem of manufacturing and supplying machinery and
tools sufficient for the carrying out of the government pro-
gram for the production of ships, shells, guns and aircraft

will be the subject considered at the great "War Conven-
tion" of the machinery, tool and supply industry of the
country to be held in Cleveland the week of May 13. One
thousand men who are bearing the brunt of the unprece-
dented demand for machinery will gather from all parts of
the country to lay out a jilan, with the aid of government
officials, to keep the great munition jirogram going at top
speed. The big war convention will be a joint meeting of
four great national a.s.sociations, the American Supply &
Machinery Manufacturers' As.sociation, the National Sup-
ply & Machinery Dealers' Association, the Southern Sujjply

& Machinery Dealers' Association and the National Pipe
& Supplies Association, which will meet together in order to
co-ordinate their efforts toward one goal, "More Shi])s,

More Shells."

International Railway (iinrral Foremen's Association.—It has again been dec idrd l.y the e.xecutive com-
mittee of this association to postjione the annual convention.
'J'his action was taken in consideration of the great demand
for locomotives and cars and the need unrler present condi-
tions of (onstaiil ;iii(l Iik ii-a>c(l Mi|Mrvision in the railroad
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slio])s. It is tlio intL-ntion to pul)lisli tlic yc;ir Ixjok, in orilcr

to maintain the continuity of the |)r<KC'edin,i;s of the asso

ciation. The followini; toi)iLS have been selected for thi

year and the memijer.s are recjuested to write tlieir opinion-

on the suljjects and send them to the secretary. Topic No,

1—What effect has the war had upon your shoi) methods,

and what changes for the better are the results thereof?

Topic No. 2—The mileage of a locomotive. Its relation to

cost of shop and running repairs, \^ho should detemiine

when to shoj) an engine and who should furnish work re-

port? Topic No. o—Economical and necessary electrical

ecjuipment for railroad shops and roundhouses. Topic No.
4—-Is the flat rate of ])ay for various classes of labor a suc-

cess? Should the minimum rate accepted by various organ-

izations be the ma.ximuni rate allowed by employers? How
best can greater output by unit of labor be obtained? Topic

No. 5—How can a uniform classification of repairs to loco-

motives be brought about?

Iiitcrnatioiud Riiilu-ay Fuel Association.—The 1918

convention of the International Railway Fuel Associ-

ation will be held in Chicago on May 23 and 24. The
program for the convention, as tentatively outlined, is as

follows

:

addv K. W. i.U-iit Int. al R.Tihi FuelIntroductory
Afiniii.istratiou.

The Fuel Problem in the War, II. A. Garfield, U. S. Fuel Administrator.
Tlie Railroads and their Relation to the Fuel Problem, C. R. Gray,

iJirector Division of Transportation. United States Railroad .Administration.
Wh.it Can he Done for Our Northern .Ally, Sir George Bury, chairman,

Canadian Railways War Board.
The Need tor Fuel Conservation, P. P.. Noves, Director Conservation

Division, U. S. Fuel .Administration.

The Coal Operator and His Responsibilities in the Fuel Situation. Edwin
Ludlow, vice-president. Lehigh Coal and Navigation Co., Lansford, Penn.

V\'liat the Men on the Locomotives Can Do, W. S. Stone, grand chief,

Pirntl-.crhood of Locomotive Engineers.
W'-.at the Coal Miner Can Do to Help the Government, the Railroads and

the Men at the Front, John P. White, Labor Advisor, V. S. Fuel
Adnnnistration.
The Motive Power Department and Fuel Economy, R. Quayle, general

superintendent. Motive Power and Car Department, Chicago & North
Wtstem.
What the Coal Operator Can Do to Help Win the War, H. N. Taylor,

vice-president. Central Coal & Coke Company, Kansas City.

The Railroad Indu?*rial Army—a Component Part of the -American Ex-
peditionary Force ard the .Allied .Armies, W. S. Carter, Director. Division

I f Labor, United States Railroad .Administration.

The Supply and Distribution of Fuel. T- D. .A. Morrow. Director, Dis-

tribution Division. U. S. Fuel Administration.
Relation of Locomotive Maintenance to Fuel Economy, Frank McManamy,

riirector. Division Locomotive Maintenance, United States Railroad
Admir.istration.

The Transportation Department and Fuel Economy, E. H. De Groot, Jr.,

.Assistant Manager, Car Service Section, Division of Transportation,

U. S. Railroad .Administration.

More and Better Coal. Eugene McAuliffe, president. Union Colliery

Company, St. Louis.

.ijLjU.C^V^.^^ UnffA.UI-4

Personal Me n t i o

n

The following list gii'CS names of secretaries, dates of next or regular

meetings and places of meeting of mechanical associations

:

Air Brake Association.—F. M. Nellis, Room 3014, 165 Broadway. New-
York City. Convention May 7 to 10, 1918, Cleveland, Ohio.

American Railroad Master Tinners', Coppersmiths' and Pipefitters'
Association.—O. E. Schlink. 485 W. Fifth St.. Peru. Ind.

American Railway Master Mechanics' .Association.— T. W. Taylor, Kar-
pen Bldg., Chicago.

.\mebican Railway Tool Foremen's .-Vssociation.—R. D. Fletcher, Belt

Railway, Chicago.
American Society for Testing Materials.—Prof. E. Marburg, University

of Pennsvlvania. Philadelphia, Pa. Annual meeting June 25-28. 19IS,

Hotel Traymore, -Atlantic City, N, J.

American Society of Mechanical Engineers.—Calvin W. Rice, 29 W.
Thirty-ninth St., New York.

Association of Railway Electrical Engineers.—Joseph .A. .Andreucetti,

C. & N. W., Room 411, C. & N. W. Station, Chicago.

C.\R Foremen's Associ.\tion of Chicago.—.Aaron Kline, 841 Lawlcr Ave.,
Chicago. Second Monday in month, except June, July and .August,

Hotel Morrison. Chicago.

Chief Interchange Car Inspectors' and Car Foremen's Association.—
W. R. JIcMunn, New York Central, .Albany, N. Y.

International Railroad Master Blacksmiths' Association.—A. L. Wood-
worth, C. H. & D.. Lima, Ohio.

International Railway Fuel .Association.—J. G. Crawford. 547 W. Jack-
son Blvd.. Chicago. Convention May 23 and 24, Chicago.

International Railway General Foremen's Association.—William Hall,
1126 W. Broadway, Winona, Minn.

-Master Boilermakers' Association.—Harry D. Vought, 95 Liberty St..

New York.
Master C\r Builders' Association.—J. W. Taylor, Karpen Bldg., Chicago.

Master Car and Lo':omotive Painters' -Association of U. S. and Canada.
—A. P. Dane. B. & M., Ueadinj. Mass.

NiAC.*RA Frontier Car Men's Association.—George A. T. Ilochgrebe. 623
Brisbane Bldg., Buffalo, N. Y. Meetings, third Wednesday in

month, Statler Hotel, Buftalo, N. Y.

Railw.\y Storekeepers' Association.— 1. P. Mun>hy. Box C. Collinwood,
Ohio.

Traveling Engineers' .Association.—\\ .
fl. Thompson. N. Y. C. R. R..

Cleveland. Ohio. Next meeling. Sentember 10. 1918. Chicago.

OENERAL

W. I. Canti.ey, assistant mechanical engineer of the

Lehigh \alley, with office at South Bethlehem, Pa., has

been appointed mechanical engineer.

Frank A. DeWolff, master mechanic at the Sagua-la-

Grande (Cuba) sho])s of the Cuban Central, has been ap-

pointed assistant su])erintendent of locomotives, with office

at the same place.

H. K. Fox, chief draftsman in the motive power depart-

iiiL-nt of the Western Maryland at Hagerstown, Md., has

Ijeen appointed engineer of tests of the Chicago, Milwaukee
& St. Paul, with headquarters at Milwaukee, Wis , succeed-

ing W. T. Bennison, resigned.

G. G. Gilpin, chief draftsman of the mechanical depart-

ment of the Chicago, Burlington &; Quincy, has resigned to

accept service with another company.

O. R. Hale, assistant superintendent of IcKomotives of

the Cuban Central with office at Sagua-la-Grande, Cuba,

has been appointed superintendent of locomotives, with

headquarters at the same place.

H. E. Hines, draftsman in the office of the mechanical

engineer, of the Chicago, Burlington & Quincy, has been ap-

pointed mechanical engineer of the Colorado & Southern,

succeeding E. C. Anderson.

E. E. Ramey, assistant terminal trainmaster of the Bal-

timore & Ohio at Philadelphia, Pa., has been appointed

superintendent of fuel consumption, succeeding ^^. L. Rob-
inson. Mr. Ramey was
born on March 27,

188.5, in Scott county,

^^^ Va., and is a graduate
' "^^ of the University of

^^ Kentuckv, with a de-

^ tflP^ ^ "'"''' °^ ^^- E. In Oc-
W tober. 1904, he became

>~^'*'' an assistant engineer

of dynamometer tests

in the railway depart-

ment of the Interna-

tional Correspondence
Schools and was sub-

sequently made super-

intendent of tests for

that company, conduct-

ing dynamometer tests

on various railroads.

From September, 1910,

to July, 1911, he acted

as assistant engineer of dynamometer tests for the Balti-

more & Ohio, the Delaware, Lackawanna & Western, the

Canadian Pacific and the Chesapeake & Ohio. In Octo-

jjer, 1911, he was assigned to tonnage work on the Balti-

more & Ohio, and made special studies and reports to the

operating vice-president. From June, 1916, to January,

1917, he was general inspector of maintenance and then

was engineer of material conservation to July, 1917, when
he was appointed assistant terminal trainmaster at Phila-

delphia.

E. G. Johnson, general master mechanic of the Chicago,

Burlington & Quincy, with headquarters at Lincoln, Neb.,

has been appointed assistant superintendent of motive pow'er

at Lincoln, and his fomier position has been abolished.

!!%

E. E. Ramey



May, 1918 RAILWAY MECHAXICAL ENGINEER 295

T. E. Revworth, superintendent of locomotives on the

Cuban Central, with office at Sagua-la-Grande, Cuba, has

been appointed assistant general manager with headquar-
ters at the same place.

M. J. PoAVERS, master mechanic of the Denver & Rio
Grande, Colorado lines, with headquarters at Denver,

Colo., has been appointed superintendent of motive power
of the Colorado Midland, with office at Colorado Springs,

Colo.

JoHX L. Smith, master mechanic of the Pittsburg,

Shawmut & Northern, with office at St. Mark's, Pa., has

been appointed superintendent of motive power and equip-

ment, and his former position has been abolished.

H. S. ^^'.\LL, superintendent of shops of the Atchison,

Topeka & Santa Fe Coast Lines, at San Bernardino, Cal..

has been appointed mechanical superintendent, with head-

quarters at Los Angeles, Cal., succeeding S. L. Bean,

deceased.

W. R. Wood, mechanical engineer of the Great Northern,

St. Paul, Minn., has been appointed mechanical engineer on

the staff of Ralph Budd, assistant in charge of capital ex-

penditures to the regional director of western railroads, and
is located in Chicago.

W. H. WiXTERROWD, whose appointment as chief me-
chanical engineer of the Canadian Pacific, with headquarters

at Montreal, Que., was noted in these columns last month,

was bom on .\pril 2,

1884, at Hope, Ind.

He attended the pub-

lic schools at Shelby-

ville, Ind., and gradu-

ated in 1907 from Pur- ^ _^
dueUniversit)-. Inl905 ^ "» ^^
he was employed for a

short time as a black-

smith's helper on the

Lake Erie & ^^'estern

at Lima, Ohio, and in

1906 he was a car and

air brake repairman

on the Pennsylvania

Lines West at Denni-

son, Ohio. After grad-

uation he became a

special apprentice on

the Lake Shore &
Michigan Southern,
and in 1908 he went with the Lake Erie, Alliance & Wheel-

ing as enginehouse foreman at Alliance, Ohio. In 1909 he

became night enginehouse foreman of the Lake Shore &
Michigan Southern at Youngstown, Ohio, and in 1910 was

made roundhouse foreman at Cleveland. Later in the same

vear he was promoted to assistant to the mechanical engi-

neer of the Lake Shore. Since September, 1912, he has been

with the Canadian Pacific at first as mechanical engineer

and in May, 1915, was appointed assistant chief mechanical

engineer.

MASTER .MECHANICS AND ROAD FOREMEN
OF ENGINES

Floyd Beatty has been appointed supervisor of loco-

motive operation of the Erie, with office at Port Jervis,

N. Y.

M. G. Bkown, master mechanic of the Wrightsville & Ten-

nille, with headquarters at Tennille, Ga., has resigned that

position to enter the service of the Georgia, Florida & .Ala-

bama, with headquarters at Bainbridge, Ga.

S. C. Carlough has been appointed supervisor of loco-

motive operation of the Erie, with office at Secaucus, N. J.

W. H. Winterrowd

J. A. CoNT-EY, master mechanic of the Atchison, Topeka
& Santa Fe at Raton, N. M., has been transferred to the
Valley division, with headquarters at Fresno, Cal., suc-
ceeding John Pullar, transferred.

Ed\\.\rd G. Klei.\k.auf, general foreman of the Lehigh
Valley at Soutli Easton, Pa., has been promoted to master
mechanic at Sayre, Pa., succeeding J. P. Laux. :Mr. Klein-
kauf was born at Wilkes-Barre, Pa., on April 21, 1874.
and received his education in the public schools. Starting
in November, 1890. as an engine wiper on the Lehigh
Valley, he has since served that road continuously in vari-
ous capacities, with the exception of a period of time from
Februar}-, 1902, to May, 1903, when he was employed by
the Delaware, Lackawaima & Western as a machinist at
Scranton, Pa. In November, 1907, he was appointed
annex and enginehouse foreman of the Lehigh Valley at
Sayre, Pa.; in September, 1913, general foreman at Hazle-
ton; in December, 1915, enginehouse foreman at South
Easton, and in February. 1916, general foreman at that
point.

J. P. L.\ux, master mechanic of the Lehigh Vallev, with
office at Sayre, Pa., has been transferred to South Easton,
Pa., succeeding D. D. Robertson, resigned.

John- Pull.ar, master mechanic of the Atchison, Topeka
& Santa Fe Coast Lines at Fresno, Cal., has been trans-
ferred to the Los .\ngeles division, with headquarters at
San Bernardino, Cal.. succeeding A. B. Armstrong.

W. A. R,4XD0W has been appointed master mechanic of the
First division of the Denver & Rio Grande, with headquarters
at Pueblo, Colo., with jurisdiction over the entire division,
with the exception of Bumham shops, succeeding M. J.

Powers, resigned, and the office of assistant master mechanic
has been abolished.

A. L. Roberts, mechanical engineer of the Lehigh Val-
ley, has been promoted to master mechanic, with office at
Wilkes-Barre, Pa., succeeding M. R. Smith, resigned.

SHOP AND ENGINEHOUSE

A. B. Arjistroxg, master mechanic of the .Atchison,
Topeka & Santa Fe Coast Lines, at San Bernardino, Cal.,
has been appointed superintendent of shops, succeeding H.
S. Wall, with the same headquarters.

W. jM. H.ARDIXG has been appointed general foreman of
the Cincinnati, New Orleans & Texas Pacific at Oakdale.
Tenn., succeeding D. H. Andrews.

G. A. HiLLXi.\x has been appointed shop demonstrator
at the Meadville shops of the Erie.

Hexry Reut has been promoted to machine shop fore-

man of the Erie at Marion, Ohio, succeeding J. Strawser.

CAR DEPARTMENT

T. J. Bell has been appointed superintendent foreman
of the car department of the Erie at Cleveland, Ohio, suc-
ceeding G. Egan, resigned.

PURCHASING AND STOREKEEPING

G. H. RoBisoN, general storekeeper of the Oregon Short
Line, with office at Pocatello, Idaho, has been appointed
acting purchasing agent in addition to his duties as gen-
eral storekeeper, with headquarters at Salt Lake City,

Utah, succeeding A. E. Hutchinson, deceased.

COMMISSION APPOINTMENT

G.ARLAND P. RoHi.vsox, assi.«tant chief inspector of loco-

nifjtives for the Interstate Commerce Commission, has been

ai)[)ointed assistant manager of the locomotive section of the

Railroad .Administration.
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The Maloney Oil & Manufacturins Company has re-

moved its New York office from 50 Church street to 17

Battery place

The Grip Nut Company inovcd its offices from the Mc-
Cormick huildins;, Chicago, to the Railway Exchange

building, on May 1.

N. 'SI. Garland, of New York, district manager for the

Ohio Brass Company, has been elected a member of the

board of directors of that company.

P. L. ISIaher, business manager of the Eastern Car Com-
pany, Limited, of New Glasgow, N. S., has been appointed

assistant to the president of the Damascus Brake Beam
Company, Cleveland, Ohio. ^Ir. Maher will specialize on

shop operation and efficiency.

Major Warren R. Roberts, Quartermaster's Reserve

Corps, president of the Roberts & Schaefer Company, Chi-

cago, has been promoted to lieutenant-colonel. At present

he is an executive officer for the constructing brancli of the

construction division of the United States Army.

The Liberty Car & Ecjuipment Company, 20 West Jack-

son boulevard, Chicago, has been incorporated with P. H.

Joyce as president, and has bought the freight car plant of

the Central Locomotive & Car \\'orks, Chicago. The loco-

motive plant of the latter is being utilized for the manufac-

ture of farm tractors.

Rufus Franklin Emery, secretary and treasurer of the

Westinghouse Air Brake Company, died suddenly on April

11, in his office at Wilmerding, Pa. He was born in 1869 at

Chatham, iMass., and

was educated in the

grammar and high

schools of his native

town. He entered busi-

ness life at an early age

and after service with

several business inter-

ests in the Pittsliurgh

district, entered the em-

ploy of the ^^'esting-

house Air Brake Com-
pany in S e p t e m b e r,

1892, where he held va-

rious positions of trust

and responsibility, until

1909 when he was elect-

ed secretary and treas-

urer. At the time of his

death, ^Ir. Emery was
an officer and director

in a number of business

Pittsburgh district.

Paul W. Wendt of the P. W. Wendt Company, railway

supplies, Chicago, has been appointed assistant production

manager in charge of steel, of the Emergency Fleet Cor-

poration, United States Shipping Board, in the Chicago

district, comprising ^Michigan, Indiana, Illinois, Wiscon-

sin, Minnesota and Iowa.

The International Oxygen Company, 115 Broadway,
New York, announces the appointment of A. E. Ward as

sales manager. Mr. Ward was formerly associated with

the Prest-O-Lite Company, and in the course of years of

association with the compressed gas industries has gained

and financial institutions in the

recognition as an expert in the industrial applications of

oxygen, hydrogen and acetylene.

M. F. Emrich, formerly of the Glidden Company, Cleve-

land, Ohio, has been appointed assistant general manager
for Berry Brothers, Detroit, Mich. Mr. Emrich was with

the Glidden Company for 28 years, having filled various

positions, from the bottom up to the position of assistant to

the president. He began his services with Berry Brothers

on .^pril 1.

Clyde P. Benning, assistant to the vice-president of

Mudge & Co., Chicago, has been appointed western man-
ager, with office in the Crocker building, San Francisco,

Cal., in charge of the

business of that com-
pany in the Pacific

Coast states. Mr.
Benning was born in

Atchison, Kan., on
Septemljer 20, 1888,

and was educated in

the public schools of

that city. In 1903 he

entered the service of

the Missouri Pacific

and held positions as

messenger in the chief

despatcher's office, tel-

egraph operator and
freight office and yard
clerk. In 1904 he was
emplo\'ed as time-
1

'
.1 J. C. p. Benning

keeper m the master

mechanic's office of

this road, remaining in that position until April, 1905, when
he entered the Missouri Pacific shops as machinist appren-

tice, later being promoted to machinist. He left the road in

1910 to accept a position with the Tool & Railway Specialty

Company at Atchison, remaining with that concern until

December 15, 1914, when he entered the service of Mudge
& Co. as shop inspector. He was soon after appointed chief

inspector and subsequently held the position of service en-

gineer. In 1916 he was made assistant to the vice-president,

which position he held until his appointment as western

manager, as noted above.

The Schroeder Headlight Company, Evansville, Ind.,

manufacturers of locomotive oil and electric headlights and
turbo generators, has been purchased by W. A. Carson,

vice-president and general manager of the Evansville

(Ind.) Railways, the Owensboro (Ky. ) City Railroad and
the Henderson (Ky.) Traction Company, and a number
of associates, some of them interested with him in the

Evansville Railways. A new company known as the

Schroeder Headlight 5: Generator Company has been or-

ganized with Mr. Carson as active vice-president and
general manager. Mr. Carson has been connected with

the Evansville Railways since July, 1908. He was assist-

ant to the general superintendent of the Indianapolis &
Cincinnati Traction Company from 1903 to 1906, and
assistant general manager of the Indianapolis, Columbus
& Southern Traction Company from 1906 to 1908. Since

his connection with the Evansville Railways the company
has constructed a number of interurban connections and
through a syndicate of the officers of that company, of

which !Mr. Carson was a member, has purchased the city

lines of Henderson and Owensboro, Ky. In 1912 a lease

was secured on the line of the Illinois Central Railroad

between Evansville and Henderson and this property was
electrified by the Evansville Railways. A gasoline car

ferry was installed to transfer the interurban cars across the

river. In 1913 the Crescent Navigation Company was in-
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Bope

corporated with Mr. Carson as president to operate on the

Ohio river in connection with the railway properties. Mr.

Carson retains his connection as vice-president and gen-

eral manager of the Evansville Railways in an advisory

capacitv and will continue as president of the Crescent

Navigation Company.

Carnegie Steel Company Changes

As previouslv announced in these columns, Colonel Henry

P. Bope has resigned his position as vice-president and gen-

eral manager of sales with the Carnegie Steel Company to

devote his time to pri-

vate interests.

Colonel Bope was
born and educated at

Lancaster, Ohio, and
devoted himself at

fi r s t to stenographic

reporting in the Ohio
legislature. In Novem-
ber, 1879, he became
connected with Car-

negie Brothers & Co.,

and has remained con-

tinuously in the sales

work of that company
and its successors up
to the present time.

His period of service

has thus covered the

wide e.xpansion of the

use of steel and the

growth of great commercial and business organizations, in

all of which he has had a most active part.

He has been succeeded in his office with the Carnegie

Steel Company by William G. Clyde. Mr. Clyde was edu-

cated in the Penn-

sylvania Mill tary

College, at Chester,

Pa. He first en-

tered the emplov of

Ryan & McDonald,
contractors of Balti-

more, Md., was then

associated with

Robert Wetherill &
Co., machinists and

founders, and was

later superintendent

of the plate mills of

the ^\'e^man Steel

&; Iron Company, in

Thurlow, Pa. His

connection with the

United States Steel

Corporation and its

subsidiaries dates
from 1894 when he became superintendent of the plate mills

of the Illinois Steel Company at South Chicago. On the

formation of the American Steel Hoop Company he became

traveling salesman for that company in Chicago, and five

months later vias niade manager of sales at I'hiladelphia,

where lie remained until 1902, when, after the formation of

the United States Steel Corporation, the American Steel Hoop
Company was merged with the Carnegie Steel Company. For

the next three years Mr. Clyde was traveling salesman for

the Carnegie Steel Company at Cleveland, Ohio. In Sep-

tember, 1905, he was made assistant general manager of sales

at Pittsburgh in charge of the bureau of bars and hoops,

which office he retained until his present promotion. Mr.

Clyde

Clyde by the promotion has also become a member of the

board of directors of the company.

Charles L. Wood, long assistant to Mr. Clyde, has been

promoted to be assistant general manager of sales in charge

of the bureau of bars and hoops. Mr. Wood was born in

Youngstown, Ohio, in the atmosphere of iron and steel

manufacture. He was educated as a mining engineer at the

Ohio State University, and his first employment was with

the Calumet Furnace Company, of Chicago, as chemist, fol-

lowed by several years' experience in the practice of mining

engineering in Colorado and the West. Mr. Wood became

associated with the American Steel Hoop Company on its

formation, first in the order department. On the merging of

the Hoop Company with the Carnegie Steel Compan}- his

abilities caused his transfer to the sales department in charge

of the bureau of bars and hoops. His promotion comes as

a logical recognition of his large experience in the sale of

bar mill products and his wide acquaintance with their users.

H. A. Jackson, sales agent of the Bethlehem Steel Com-
pany at Boston Mass., has been elected president of the

Chicago Pneumatic Tool Company, with office at Chicago,

succeeding W. O.

Duntley, resigned. Mr.
Jackson was born in

Bethlehem, Conn., on

July 7, 1881. He is a

graduate of the Law-
rence Scientific School

of Harvard Univer-

sity, class of 1903, but

devoted an additional

year to a special

course in metallur-

gical work in the grad-

uate school there. Mr.

Jackson entered the

employ of the Bethle-

hem Steel Company
in July, 1904, where
he served an ap-

H. A. Jackson prenticeship in the va-

rious departments of

the works, thus gaining practical experience and an intimate

acquaintance with the steel business by personal contact

with the production end. He later entered the sales depart-

ment of the Bethlehem organization. A number of years

ago ]Mr. Jackson was sent to Boston to open the Bethlehem

Steel Company's office there and to organize its sales and
executive forces in that territon,-. He continued in the posi-

tion of sales agent at Boston until his election as president

of the Chicago Pneumatic Tool Company at a special meet-

ing of the board of directors held in New York on April 19.

He is not an entire stranger in Chicago, where he now has

his headquarters, as he was sales agent in that city for the

Bethlehem company for several months early in his career.

The Young.stown, Ohio, office of the H. W. Johns-Man-
ville Company is now located at 520 Market street. The
same company has also found it necessary, owing to in-

creased business on the Pacific coast, to open new offices at

Tacoma, Wa.sh. The office will be located at 1015 A
street and will carry a complete stock of Johns-Manville

products.

The Abell-Howe Comjiany, ,3.S2 South Michigan avenue,

Chicago, has been ap])ointed representative of the Standard

Malleable Iron Company, Muskegon, Mich., for the sale

of malleable castings through its several offices located at

Ciiicago, Pittsljurgh, (Cleveland and New York. The com-
pany has also been appointed representative of the North-

ern Engineering Works, Detroit, Mich., builders of electric

overhead traveling cranes, electric hoists and foundry
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e(|uipment, for the sale of these products in tlu- territory

tributar)' to Chicago.

D. B. Clark, who was formerly suijcrintenclent of the

shell department of the American Hrake Shoe & Foundry

Company at Erie, Pa., is now general superintendent of

the Watendiet arsenal, Watervliet, N. Y. This arsenal is

the largest and oldest arsenal in the United States and Mr.

Clark has charge of the entire production of this plant.

George W. Bender, assistant to the vice-president of

Mudge & Company, Chicago, has been appointed eastern

manager, with office at 30 Church street, Xcw York. Mr.
Bender was born at

Pittsburgh, Pa., on

August 20, 1884, and

at the age of 17 en-

tered the engineering

department of the
Pressed Steel Car

Coiiipany, of that city.

In 1906 he accepted a

position with the

American Locomotive

Company, where he

had charge of the ex-

tra work order depart-

ment. In 1910 he be-

came associated with

Mudge & Co. as chief

draftsman, and subse-

quently was given

charge of the mechani- ^- ^- ^^"'""'

cal department. Later

on he was made assistant to the vice-president, a position he

held until his appointment as eastern manager in charge of

the business of Mudge & Co. in the New England and At-

lantic Coast states.

Charles J. Donahue, formerly assistant vice-president in

charge of sales of the American Locomotive Company, died

at his home in New York on April 20, after a long illness.

Mr. Donahue was the

son of a locomotive

engineer. He was born

at Cleveland, Ohio, on

March 8, 1871. His

first position in railway

service was in the mo-

tive power department

of the Lake Shore &
Michigan Southern at

Cleveland. Here he

showed marked ability

and was rapidly pro-

moted. He served suc-

cessively as chief clerk

to the superintendent of

motive power of the

Lake Shore under G.

W. Stevens, W. H.
Marshall and H. F. ^- ' °°"^^"^

Ball, and as chief clerk

to W. H. Mordue, general manager. From there he was

called to Chicago as chief clerk to C. E. Schaff, vice-presi-

dent of the Lake Shore. In September 1, 1908, he was
appointed secretary to W. H. Marshall, president of the

American Locomotive Company, and two years later was
appointed assistant vice-president in charge of sales, which

position he held up to July, 1917. He retired from the

American Locomotive Company to form a company to

handle railroad supplies, but ill health prevented the ac-

complishment of this purpose.

Fi,.\.\(.E LiBRiLAToK.— The imnomies resulting from a

jiroper distribution of oil to the driving wheel flanges are

jjointed out in Circular No. D4, called "Flange Lubrica-

tion," issued by the Swanson .Automatic Flange Lubricator

Company, Denver, Colo. Common car or black oil gives the

be.st results with the Swanson luljricator, which is of the

automatic type, depending for its action on engine vibration.

He.atixg Appllan'ces.—The Macleod Company, 213 East

Pearl street, Cincinnati, Ohio, has issued Buckeye Catalogue

E, describing severaL applrances now manufactured by the

company, which use crude oil in the heating of locomotive

parts. These appliances include a Buckeye flood light,, loco-

motive fire kindler, paint sprayer, locomotive tire heater and
several kinds of furnaces. The Buckeye oxy-acetylene weld-

ing outfit is also illustrated.

Self-Opening Dies.—A booklet entitled "Wells Self-

Opening Dies" has been issued recently by the Greenfield

Tap & Die Corporation, Greenfield, Mass. It contains a

detailed description and illu.stration of the self-opening die

manufactured by that company and shows the tool to be ver\'

.serviceable and adaptable to widely var\ing conditions. The
different kinds of tripping arrangements, including the pull

trip, rim trip, face and lever trip are illustrated.

He.at Insulation.—The Magnesia Association of Amer-
ica, with offices at 702 Bulletin building, Philadelphia, Pa.,

has issued a large, well illustrated portfolio showing the many
places in which it is necessary to use heat insulating material

in order to save fuel. All statements in this portfolio regard-

ing the value of "85 per cent Magnesia"' as a covering for

steam pipes and boilers are vouched for by the ]Mellon Insti-

tute of Industrial Research, University of Pittsburgh.

Pipe Tools.—Catalogue 38, entitled "Pipe Tools" and

issued by the Greenfield Tap & Die Corporation, Gfeaifi&ld,

Mass., shows the complete line of pipe tools made by this

corporation. The cjuick release and quick return features

of the Greenfield receding pipe threader are emphasized and
the catalogue contains an extensive list of stocks and dies,

burring reamers, pipe cutters and wrenches. The back of

the catalogue contains considerable useful information and
several tables.

Motor Driven Compressors.—The Westinghouse Trac-

tion Brake Company, Pittsburgh, Pa., has issued a high

grade, finely illustrated booklet describing in detail its com-

plete line of motor driven air compressors, both stationary

and portable, ranging in capacity from 11 to 110 cu. ft.

Compressed air accessories for doing almost every possible

kind of work are included. Users of compressed air tools

will find many new features and valuable labor-saving de-

vices in this book, which is designated as pulilication No.

9035 and has been copyrighted.

Car Insulation.—The Union Fibre Company, of Win-
ona, Alinn., has issued a booklet entitled, "Insulation of Rail-

way Equipment" which takes up in considerable detail the

insulation of refrigerator and other cars. The front of the

booklet contains an interesting account of the beginning

and evolution of the refrigerator car and a development of

the theory of insulation. ' Further on a description is given

of the manufacture of Linofelt which is composed, mostly of

flax fibre and is a good insulator. The back of the booklet

is devoted to the discussion of a series of actual tests, con-

ducted in 1908 by several railroads, with a view to determin-

ing the best practice in refrigerator car construction.
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The Machine

*Tool

Situation

With the railroads in the market for

apijroximately $15,000,000 worth of

machine tools and with the Ordnance

Department requiring a number of

special tools valued at the same amount, to say nothing of

the requirements of other war industries, the tool manufact-

urers of this country are face to face with a problem which

must i)e solved and which will necessitate an increase in the

capacity of their plants. Undoubtedly the requirements of

the Ordnance Department will be considered first, but that

does not mean that the requirements of the railways can

safely be neglected. The shop and enginehouse equipment

of the railroads has for years been notoriously deficient.

These conditions were largely responsible for the condition

of the motive power last winter, and every attempt .should

be made to ])ut the power in good shape for the coming

winter. Without cars and locomotives, and enough of them

fit for active service, the production of the country will be

seriously curtailed, with a corresponding effect on the part

this nation will play in the war. Upon the response of the

machine tr>ol Ijuilders to the demand for machine tools de-

pends to a ver)- large extent the effectiveness of our rail-

roads and all our war industries..

•The money cost of anything," says

.Arthur T. Hadley, president of Vale

I'niversity, "is the amount of dollars

and cents which we pay for it. The
real cost is the amount of labor and sacrifice which we un-

detgo in order to win it. This,war is not fought with dollars

and cents—it i^ fought with labor and with the products of

The Winning of

the War IJepend<i

on Output

labor, with men and ammunition, with railroads and ships,

with coal, and iron and wheat." This statement brings

home clearl}- a fundamental principle of economics. Money
is a mere medium of exchange. Work, the amount of it and
the economy with which it is used, determines the wealth

of a warring nation. W'e all pat ourselves on the back when
we learn of the large number that suljscribed to the Liberty

Loans; but money is no measure of patriotism, particularly

when it is invested in a gilt edge security. It is the self-

sacrifice, hard work and the increasing of one's efficiency that

count and will do most towards winning the war. Upon the

workingman in the United States rests a tremendous respon-

sibility. It is upon his output that the success of the .\llies

depends. It is no longer a question of how much he earns,

but how much work he produces.

Changes in the

M. C. B. Rules

of Interchange

15\- far the greatest problem to be con-

sidered at the meeting of the Master
Car Builders' As.sociation in Chicago
this month, is the revision of the M.

C. H. Rules of Interchange. The unification of the rail-

ways in this country under the Railroad .Administration has

made it possible to inaugurate more economical methods of

interchanging cars and of making repairs. Already various

local agreements have sprung uf) in different sections of the

country, which expedite the matter of rejiairs in interchange.

This has been done with the cognizance of some of the re-

gional directors and at the ])resent time no ai)Solutcly unified

code of rules is being ])racticed.

The M. C. B. Association has a splendid ()|)portunity of

revising the mi-thoil of li.inclliMg re[)airs and interchange to
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-suit the new conditions. Strictly spciikinj; there is no for-

eign car. The quicker the mechanical department officers

and their forces recognize this, the sooner will the heneficial

effect of unification he felt. From this broad view of the

situation there is much to be done to the M. C. B. Rules.

If it is not done by the .\ssociation there is no ([ue.stion hut

what others in authority will insist upon a revision, or re-

vise the rules to suit themselves.

"Uniformity of

Hours"—Demands
of Labor

l\lsewhere in these pages we have com-

mented on the patriotism of labor. We
lind there are some who want some-

thing for nothing. The Rock Island

Federated Trades have forced the Rock Island Lines, through

the Railroad .\dministration, to work all the shops in either

the car or locomotive dejiartments the same numlier of hours

that any other one shop is worked. That is, if because of the

locomotive situation at one jioint it is found necessary to

work a shop 10 hours a da}-, every other locomotive shop on

the system, will work ten hours a day, regardless of the

amount of work to be done! Does this represent a true

American spirit? What logical reason is there for holding

under pay thousands of employees doing nothing while pos-

sibly a few hundred are working hard to catch up ?

Early in March the Rock Island Federated Trades en-

deavored to put this ruling into effect on the Rock Island.

They succeeded in doing so a month later. They are now-

asking pay for the men who would have spent their time

idle in the shops had their requests been granted at the first

appeal. This point, we understand, has not yet been settled.

Can the nation afford to pay the wages of idle men while

their comrades work? Is it truly .-American to "hold up"
the government in this way? Will this not lead to disastrous

results as the roads become thoroughly unified ? Permitting

the number of hours of w-ork to be regulated l)y the most
crowded shop means a great waste of money.

Another Fuel ^'^"^ '"'^" attending the recent conven-

£,. ^ tion of the International Railwav
shortage t- i > • • ^i •

Fuel -Association at Chicago were
Predicted given a new idea of the seriousness of

the problem of supplying coal for all the nation's needs

during this year. It is one of the big tasks of vital im-
portance to the successful prosecution of the w^r and one in

which railroad men must play a large part. The Fuel Ad-
ministration states that 650,000,000 tons of bituminous coal

will be needed this year. .\s compared with the normal con-

sumption of three years ago this represents an increase of

200,000,000 tons. This increase in the coal traffic, w-hich

must be carried by the railroads, is enough to fill 16 tracks

of gondola cars reaching from Xew- York to San Francisco.

To meet the requirements for this year, there must be mined
and transported ever\- week 12,500,000 tons of bituminous
coal. Up to the present time the ma.ximum production for

any single week has never been more than 95 per cent of

the required ai'erage production. The prospect for any great

increase in the output of the mines is slight. Unless the

difference between the country's requirements and the actual

production can be saved, it w-ill be necessary again to shut

down industries, w-ith the resultant loss and suft'ering.

The United States Fuel .\dministration, the Railroad Ad-
ministration and the fuel administration of the various

states are doing their best to meet the impending crisis.

Everyone can help the cause, none more eft'ectivelv than the

railroad man. One of the important factors restricting the

output of the mines is the shortage of cars. Anything that

IS done to increase the car supply, either by keeping cars off

the repair track or by providing power to move them faster,

will make it possible for the mines to furnish more coal.

The railroads u.se over on.--fourtii of all the coal mined in

this countr)-. Con.servation of fuel by the railroads is there-

fore of the utmost imjxjrtance. I'ractically every employee

can help in this work of conservation. It has been said that

if ever)- man who ijurns coal will do the best he knows how
without a word of new information, the saving will result

in plenty of coal for every pur|)ose. The winning of the war
may de])end upon securing an adequate supply of fuel. Rail-

road men should work with this thought in mind, and they

should carry the message to all with whom they come in con-

tact. They should not only do their part, but so far as they

are able, thev .•should see that the other fellow does his share

as well.

Expenditures

for Mechanical

Imprerementt

The consideration which the request for

e.\|)enditures to improve mechanical fa-

cilities received at the hands of the

Division of Capital Expenditures of

the Railroad .Administration must lie a source of great satis-

faction to the mechanical department officers. For years these

men have included in their annual budgets requests for just

such work, only to have them either denied or materially cut.

The roads w-ere not allowed to earn enough money to w-ar-

rant such expenditures. No physical equipment of the rail-

roads has been so sadly neglected as the facilities for re-

]xuring cars and locomotives. The Railroad Administration

is clearly alive to this situation and is to be congratulated on
its clear vision in this respect. The severe weather last winter

accentuated the serious effect more than any other thing

could have done. The lack of proper facilities for handling

repairs to the equipment greatly increased the operating

costs and did much to cut down the effectiveness of the

roads. With approximately 575,000.000 for shop buildings,

enginehouses, etc., and approximately 515.000,000 for shop

machinery and tools, the roads, if the work can be done
promptly and the necessary material and tools provided, will

be in far better shape to provide the necessan,' equipment for

the constantly increasing demands of traffic than ever before

in their historv.

T-, „ On .\pril .^O the Railroad Administra-
Ihe (jovernment ^. , , , . , r>T- , j .

„ . „ . . tion placed orders tor 1.025 standard
Orders standard , . . , , ,.„ ,

, . locomotives of the twelve different de-
Locomotives , . , i j j i^ j •

Signs which were briefly described in

iiur last month'~ issue, distriljuted as follows: 400 light

Mikados, 100 heavy Mikados, .i5 light Mountain types, 5

heavv Mountain tvpes, ,iO light Pacifies, 20 hea-vy Pacifies,

150 light 2-10-2 types, ,i5 heavy 2-10-2 types. SO' six-wheel

switchers, 150 eight-wheel switchers. ,>0 (2-0-6-2) Mallets

and 20 (2-8-8-2) :Mallets. The orders were distributed he-

tween two locomotive builders—555 to the .American Toco-

motive Company and 470 to the Baldwin Locomotive Works.
Each builder was given some of each of the twelve types to

Ijuild in order that they may be equipped with the necessary

dies and patterns for all of the standard designs. This was
done regardless of the fact that by so doing the time of the

deliveries of the locomotives would be prolonged.

These locomotives, rej^resenting a composite design to op-

erate on the average railroad, will be distributed—as soon

as they are built—to those, who in response to the circular

issued early in .April by Henry Walters of the Railroad

.Administration, indicated the number of locomotives neces-

sary to meet their requirements for this year. Whether or

not these roads will be compelled to pay for these locomo-
tives, or whether they will remain strictlv government equip-

ment, has not yet been determined. When the orders were
placed, deliveries were promised in July. As this is wTitten,

the early part of June, the drawings have not lieen completed.

It begins to look as though there would be no verv large num-
ber of these locomotives delivered much before September.
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The question of specialties to be used on the locomotives is

still in the controversial stage. From what little informa-

tion has been given out regarding these, it is understood

that all the locomotives are to be equipped with non-lifting

injectors and over half of them will have stokers. All will

be equipped with superheaters, brick arches, incandescent

headlights, automatic firedoors and other labor saving devices.

Those roads that are planning on using these standard

locomotives should at the first opportunity study the details

of design in order that the repair points may be properly

equipped to handle the repairs to them. If this is not done
there is a possibility of the locomotives being held out of

ser\-ice unnecessarily when failures occur. The detail stand-

ards adopted on these locomotives will to a ven,- large extent

be different from existing standards on most roads. This,

therefore, makes nece?sar\' a careful examination of the new
designs in order that the roads ma}- protect themselves.

Application of

the Wage Increases

to Shopmen

It was unfortimate that the rejxjrt of

the Railroad Wage Commission wa«
made public before the director general

had an opportunity to approve or dis-

prove it. Based on purely theoretical lines, it did not give the

railway shopmen the consideration they deserved. In fact,

the "increases" were such that had there been no saving

clause, many of the shopmen would have owed their com-
panies for over pa}-. While the method of computing the

increases on a sliding scale basis shows a commendable de-

sire to give to those who need most, it did not take into

account the practical consideration of the laws of supply and
demand. The demand for mechanics and shop labor ha;

increased at a rapid rate ever since the nation entered the

war. As time goes on and facilities for manufacturing muni-
tions, ordnance and other war materials increase, demands
for this class of labor will be still further increased.

In order to hold the men at all during the past eighteen

months, the railroads have been forced to grant considerable

increases. It is for that reason that the commission's report,

based on the wages in 1915, showed no increase for shop-

men. The director general appreciating these conditions has

established a minimum wage of 55 cents an hour, which is

an increase of approximately 10 per cent more than the men
are receiving now and what the commission granted. Re-

grettable demonstrations have Vjeen made against this award
in spite of the fact that when he issued it. the director gen-

eral appointed a Board of Railroad Wages and Working
Conditions, which included representatives of the labor or-

i;anizations. It is to be the duty of this'board to pass on

all petitions and complaints raised in connection with the

award.

Shortly after the award was announced, the representatives

of labor raised strong objections to the award and requested

a minimum wage of 75 cents an hour. The unrea.sonable-

ness of this demand is appreciated when it is known that

the minimum wage in the shipbuilding industr}' for machin-
ists is less than 65 cents, for boilemiakers and pipefitters

about 70 cents, and for blacksmiths about 72 cents. At the

plant of one of the Irxomotive builders the minimum wages
for the different crafts are as follows: machinists, 50 cents:

boilermakers, 45 cents; blacksmiths. 50 cents, and pipefitters,

50 cents. The maximum rates at this same place are 65.

72. 65 and 65, respectively. The work done at the loco-

motive building plant is far more comparable with the rail-

way shopman's work than the work done in the .shipyard.

Furthermore, the conditions surrounding the work of the

craft-man in the shipbuilding indu-try are far less congenial

than the work of the railroad mechanic. A worker in the

=hij,yard takes a gamble on the permanency of his position.

He is working under constant pressure: it is difficult for him
to find a su'table and congenial place in which to live and

bring up his family, and his living expanses are greater than
those of the men in railwa}- towns, man}- of whom own their

homes. He is entitled to high wages to make up for these

disadvantages. Any demand for an equal rate by the rail-

wa}- shopmen is, therefore, unquestionably unreasonable.
There are men at the present time in railway shops, par'.ic-

ularly those working piece work, who even under the old
regime were making especially large wages. The demand
for output has so greatly increased that the pay of these men
has been restricted only by the quantity of work they were
ph}-sicall}- able to do. Frequently we hear of cases where
second rate mechanics working as specialists on a single ma-
chine, make much more than tlie foremen and even more
than the head of the shop. A 75-cent rate would make these

men plutocrats and greatly unstabilize labor conditions.

If any one group of men in a railway shop has a right to

complain, it is the foremen. It is impossible to expect these

men to remain contented and satisfied with their positions

when the men under them and for whose work the}- are re-

sponsible, are receiving more than they. In fact, some of the

foremen have returned to the ranks because of the greater

remuneration. Unless these men are properly taken care of

ither through the newl}- constructed wage board, or through

the general offices of the railroad, efficient supers-ision can-

not be expected, nor that esprit de corps which is so essential

in a railway shop.

The Patriotism

of Railway

Shop Mechanics

"It is tlie first time in the histor}- of

our government that any of its em-
ployees have attempted to strike against

their government." Director General

McAdoo in sa}-ing these words sets in bold relief the few

men at .\lexandria. Va.. and at Silvis, 111., who '"deserted"

the ranks of the railway shop forces at these points. These

men were not satisfied with the minimum wage of 55 cents

an hour, even though the director general in announcing this

minimum wage made provision for consideration of any ob-

jections through a board containing accredited representatives

of the railway shop craft organizations. What has become

of the patriotism of the American workingman that he should

so far forget himself as to respond to the call of striki; from

—shall we say—a German propagandist? Have these men
the interest of the nation at heart? Do they realize that upon
their work depends the successful prosecution of the war?
Have they forgotten that hundreds of thousands of our

.\merican boys in France depend upon them to do their part

in delivering supplies and ammunition, that the lives of our

soldiers need not be sacrificed?

It is reported that John McManamy. supervisor of equip-

ment of the Railroad .Administration, influenced the men of

the Rock Island at Silvis, to return to their work as a matter

of loyalty to the nation. It is inconceivable to believe that

these men went on strike in cold blood and with a full real-

ization of what their action meant to the countrv- and what

extreme satisfaction and encouragment it gave the enemy.

Strange as it may seem, every one of the two thousand strik-

ing men at Silvis subscribed to the Third Liberty loan. The
Rock Island was the only road in the west having a full

100 per cent subscription. It shows there is .something lack-

ing in our method of teaching the men what their duty to

the nation is, and making them understand what an impor-

tant part they play in helping this nation win the war.

There is need for much to l)e done in this respect. F.very

.shop officer, from the superintendent down to the gang fore-

man, must talk |)atriotism to the men. We have had Lii)erty

Loan drives and Red Cross drive.*—let us now have a I.nhor

Drive. Hold ncwn meetings, talk with the men at their work,

in their homes, on the street, anywhere you get a chance.

Tell them ti7iy we must have cars and locomotives and show
them the real part they play in the war.
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LNDLISTRIAL FELLOWSHII'S

l.AI-AVtllt. InJ.

To THE EniWR:
Since the jiuhlication of my article dealing with the rela-

tions between the railroad and the university, whicji ajipeared

on page 18, of the January, I'MS issue, I have received a

number of letters making incjuiries as to the nature and con-

duct of such joint arrangements.

The term "fellowship" has been generally used to denote

a plan whereby a college graduate may continue his educa-

tion, devoting a part of his time to this and a part to work

for the Ijenefit of the univeristy. A fellowship is distinguished

from a scholarship in that the latter is usually a method of

enabling an undergraduate to continue his studies by giving

him some form of financial assistance, while a fellowship

e.xtends aid to postgraduate workers. The advantage of the

fellowship to the individual is that it takes care of his neces-

sary expenses while working for his masters degree. The
advantage to the university is that of having the ser\-ices of

a trained assistant at a comparatively small expense. Fel-

lowships have generally been endow'ed by the university or

by friends of the institution with the idea of encouraging

graduate work in various branches.

The industrial fellowship represents comparatively a new

development. I think the first fellowships of this character

were instituted at tlie L'niversity of Kansas in 1907, Robert

Kennedy Duncan being responsible for the innovation. In

1911, Dr. Duncan was called to the University of Pittsburgh

to inaugurate a similar system there. In 1913, the Mellon

Brothers endowed the Mellon Institute for the express pur-

pose of furthering industrial research and from 1911 to the

present time there has been a constant succession of investi-

gations at this institution. Investigations made at Kansas

and afterwards at Pittsburgh have been largely of a chemical

character having to do with the study of various commercial

products including metallurgical, medicinal, clothing, food

and fuel products. The fellows, working under this system,

receive var}-ing amounts from $1,000 a year upwards accord-

ing to their experience and the importance of their work.

They devote all of their time excepting three hours per week

to the research work. The funds are supplied by various

firms interested and the results of the work become the prop-

erty of those contributing. The fellow frequently receives

a commission or bonus in addition to his salary, dependent

on the profits ensuing to the contributors. All the resulting

patents must be assigned to the company and the report or

monograph becomes its exclusive property for three years.

At the end of that time the results may be published by the

university unless there is objection. Any questions at issue

between the two parties to the arrangement may be settled

by a board of three arbitrators appointed in the usual way.

This is the most conspicuous example of industrial research

in this country and it seems to be eminently satisfactory

both to the university and to the contributing interests. The

fellows are university graduates from various institutions in

this countr}- and abroad. Since 1911, the number of fellow-

ships has increased from 11 to 42, the number of workers

from 24 to 65 and the amount contributed from $40,000 to

$150,000. The Mellon Institute thus far has given less

attention to engineering than to chemical subjects.

At the University of Illinois, in connection with the Engi-

neering Experiment Station, industrial fellowships have been

established by the Illinois Gas Association. The fellows are

selected from engineering graduates connected in some way

with the companies forming the association. Each man

works for two years, devoting half his time to research and
receiving §500 per year for his ser\'ices. This enables him
at the same time to get his master's degree. The work is

naturally of a chemical engineering character. The results,

however, are jjuiilished by the university and become public

jjroperty, the object of the investigation l>eing not to benefit

the separate corporations but the gas business as a whole.

Many of the large industrial coriiorations. including two
or three of the railroad companies, maintain research labora-

tories of their own where their own particular problems can
be solved without any assistance froin outside. There are,

however, many smaller corporations who do not find it ex-

pedient to maintain well equipped laboratories of this sort

and who arc in the haiiit of taking various problems to the

laboratories of the technical sc1kk)1s for solution. Speaking
for the institution which I represent, I may say that Purdue
has always carried on work of this kind for the railroads and
for various manufacturing corporations. The companies have
paid liberally for this ser^'ice and in the main seem to have
been satisfied with the results obtained. These researches are,

however, more or less sfjoradic and their success depends

largely on the conditions obtaining at the time when the work
is done. It is quite evident that the industrial fellowship

would offer a more promising plan. The corporations on their

part would have the advantages of regular service in a well

equipped laboratory with a staff of trained investigators.

The university on its side would have the advantage of con-

tact with the practical problems of the day in a very concrete

way. The fellow who is the recipient of the income from

the fellowship has an opportunity of pursuing advanced

study for his master's or doctor's degree and at the same time

of working on a definite industrial problem of commercial

value and possibly of working into a ])eniianent position of

responsibility. The research engineer of the manufacturing

company is usually too much pressed with immediate prob-

lems to give proper time and thought to true scientific inves-

tigation. The fellow in the university can concentrate his

efforts on the one problem at his disposal. This plan may
be further expanded by giving the fellow an opportunity to

work in the shops and laboratories of the corporation, making

his experiments on actual machinery or production in the

process of manufacture.

There are a number of important scientific and engi-

neering problems confronting the railroads today. Only a

few of the roads can conduct satisfactory research on these

problems. By the expenditures of from S500 to $1,000 an-

nually, a railroad might carr\- on an investigation with good

laboratorv facilities and well trained assistants. A group

of railroads could do much more, while the large railway

associations could carry out a plan of this kind with benefit

to all the roads in the association since the results would

be published in the proceedings and be for the general dis-

tribution. The only approach to this thus far is the Ryer-

son Scholarship which is administered by the Master Car

Builders' Association and which takes care of a certain

number of students in railway engineering during their

college courses. There is no attempt in this to accomplish

an\- work for the railroads but merely to assist in educating

railroad engineers. The industrial fellowship promises equal

benefits to the individual student and at the same time well

repays the railroad.

In view of the many important engineering problems con-

fronting the railroads and the numerous technical universi-

ties having laboratories at their disposal, it would seem to be

another step forward in conservation and efficiency to combine

the two along the lines which have been indicated. It is for

the railroads" to take the first step, and they may be assured

that manv if not all of the universities will gladly co-operate.

C. H. Bexj.amin,
Dean. Schools of Engineering. Purdue University.



rA Well Organized Repair Shop
A Study of Methods Followed in Repairing Loco-
motives on the New York Central at West Albany

THE West Albany (X. Y. ) shop of the New York Cen-
tral is located at a particularly strategic i)oint for the

section of the road it serves, handling the backshop re-

pairs for practically all of the 1,200 New York Central loco-

motives operating east of Syracuse, N. Y. There are 22

roundhouses in that section, which call on West Albany for

all of the machine work they are not ecjuipped to handle.

This shop has 40 working pits in the two erecting shops

which extend out from each end and at right angles to the

Eledrical

Building

SB'xIOO'

3i2ims'

Building

jsYxh's'

Machine Shop Bhcksmif^h Shop

Z4Z0'jr/46'&'

Cjm^^Z]pt^
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Fig. 1—General Ar angement of the West Albany Shops of the

New York Central

machine shop with a transfer table between them, as indi-

cated in Fig. 1. The shop is not jxirticularly well e(|ui])ped

with machine tools, but with a loyal and enthusiastic or-

ganization from the shop superintendent down to sweepers,

a ver)' creditable output of repaired locomotives is obtained.

Most of the Ijl.i.S men employed o])erate under tlie piece

work system, working 60 hours a week and they specialize in

their work to a high degree. It is the purpose of this article

to describe the organization of this shop, calling attention

to the methods and practices which make for increased outimt.

SHOP OUTPUT

].)uring the first four months of tlie jiresent year 4.'^8 loco-

motives, or an average of 114 Iwomotives per month, were

rqjaired at the West Albany shops with an average force

of 1,126 men. This re|:)resents a material increase over past

years, as indicated in the table of shop output showing the

number of kxomrjtives rerjairerl under the different classes

for tlie corresponding months in 1912 and 1917. While 57
of the 128 locomotives repaired during the month of Jan-
uary, 1918, w-ere given light repairs, due largely to the severe

weather last winter, it will also be noted that the amount
of heavy boiler and machine repairs has been materially in-

creased since 1912. It may also be said that some locomo-
tives receiving practically general repairs were credited with
class F repairs only because the tires were not turned. This
is due to an old established rule and happens whenever a

locomotive with light ni'leage and good tires is badly
wrecked.

This increase in output was obtained with a decreasing

working force. The average number of men employed dur-

ing the first four months of 1912 was 1,.531, or 205 greater

than during the corresponding months in 1918. In addition

to this. West Alljany has been called upon to repair locomo-

tives for other roads, which has not made ma-ximum output

Classification oi- Repairs and Ovtpvt at West Albany

1912 .\ B C D E EF F Total

January I 3 11 12 i 7 37
February I 11 17 17 1 10 57
March 1 9 29 14 7 3 63
Apri! 1 4 36 20 3 10 74

1917
Tanuary 5 2 17 29 9 16 78
February (: 7 3 8 26 10 6 60
March 5 4 26 23 10 14 82
April 3 28 26 5 13 75

1918
Tanuary 1 3 2 8 39 18 57 128
February 1 3 2 2 44 22 46 120
March 1 6 1 II 43 18 30 110
April 1 5 2 14 47 16 15 100

Class .\—New boiler anil cetieral rcpnirs In machinery.
Class E—New firebox antl general repairs to machinery.
Class C—New side sheets and general repairs to machinery
Class D-New tubes, tires turned and general repairs.

Class E—Tires turned, general repairs to machinery.
Class F.F—Failure of any important part of machinery not due to accident.

Class F—Light repairs to machinery.

possible. Being unfamiliar with the standards required by

other roads, the shop would find it difficult to do the work

with as great despatch as was jMSsiljle on New York Cen-

tral locomotives. In some cases it was necessary to await

instructions and repair parts for these locomotives.

The only material improvement in the shojis since 1912

which would affect the out[>ut wa.^ tlie addition of an out-

side insjiection shed, an addition to tlie tank shop and the

pi])ing of the shn[) for acetylene gas, which is used almost

exclusively for cutting operations. The location of the in-

spection shed is shown in Fig. 1. The tank shop addition

is Ijctween the cast erecting sho[) and the Ijoiler shop and

303
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\v;i.-- at one tinu- an open stor;iL;c' ])latt'orm serv'ed liy a 20-ti)ii

crane.

()ki;an'izatiox

Tlicre are evidently some one or more reasons for the re-

sults accomplished at West Albany not accounted for by the

shop facilities or the number of men employed and it is not

necessary to be at the shop long in order to discover the most

important one. It is in the personnel of the management,

from the superintendent down to the youngest foreman. Al-

most without exception each one has risen from the ranks,

being a practical man and an expert in his jxirticular line.

All the foremen co-operate in the closest possiiile way and

taken together they form an enthusiastic unit in turning out

locomotives. They possess the confidence and respect of the

workmen to an unusual degree and even the truckers have

caught the spirit and appear anxious to keep things moving.

A chart of the organization is shown in Fig. 2, together

with the number of men working in each department. Of a

total number of l,1.3,i men employed in March, 1918, some

clerks, office men and others not shown under any of the

subheads in the diagram are included.

PIECE AVORK SVSTEIM

Another reason for the improvement in production is un-

doubtedly the system of pa}ment ijy piece work that has

been develoi)ed at West Alljany. This system gives the work-

travebiig in>])ector and the sujiervisor of piece work at New
York, and is finally placed on the piece work schedule for

that class of work. Once in this schedule, the [jrice is never

cut, unless some new device or jig or quicker way of doing

the work is developed. But what is done if the men speed

up and make too much money? In that case if the quality

of the work is up to standard nothing is said. The piece

uork i)rice as finally set is reasonable and with it the aver-

age machinist can make a good day's [)ay. If he is above
the average he gets the extra money; the company gets the

work. The policy of not cutting prices has Ijeen followed

consistently, so that the men have every confidence in the

management and it would be hard to find a better satisfied,

or more lo\al group of men in any railway shop.

TE.\I.VIX() MEN FOR SPECLAL WORK

.\nother important practice followed in this .shop is the

changing of men about until each one finally obtains work
to which he is adapted. ]Many of the men who are doing

the best work are not all-around mechanics, but have been

developed for the particular job which they are doing. If

a foreman knows of a man who he thinks is adapted for a

special job, the man is given a chance to show his worth.

\Vith no preconceived notions he can make the most of the

foreman's instructions and often develops into a valuable

man. Very often it hajipens that one man does all of a cer-

I

Machine Shop Foreman
\

270 lien

\
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drill The machinist gets an extra rate for this work and
the company gets the cylinder so much quicker.

ECONOMY DUE TO ELECTRIC WELDING

The electric welding process as developed at West Albany
has resulted in marked economies and it is used extensively

on boiler work and for the repair of all kinds of cast iron

and steel machine parts. Almost no part is so badly dam-
aged that it cannot be repaired by this method, the only limit

being when the value of a new part is less than the cost of

welding the old. All broken frames are repaired by electric

welding and it is estimated that less than five per cent of these

break a second time. All kinds of cylinder welds are made
and the success in this field has been largely due to the

proper arrangement of holding studs. Welding practice on
boiler work is not essentially different from that at other

shops, but on the whole West Albany has had better than
the average success in welding, particularly in welding cast

each man. Man_\- welders hold too long an arc and use
too much current, with the idea of doing a cjuick job, but
the experience at West Albany has shown that a close arc

gives better results as a rule, and that the best current to

use is from 120 to 140 amperes with 12 to 20 volts.

SHOP SCHEDULE

The schedule system as originally installed at West Albany
has been discontinued, although certain features are still

maintained, such as the weekly calendar showing the date
locomotives are due out. It was felt that foremen could
keep in closer touch with the work b}- following it person-
ally than to get their information from a schedule clerk, and
the present system is believed to be more flexible in case it

is necessary to replace one locomotive b}- another. Each
Thursday night the boiler shop foreman gives the general
foreman a list of the boilers that are to be tested the following

>\i'_-k. Friday morning the general fnriinaii with the erect-

Fig. 3—General View of North Side of Machine Shop

iron. Broken cast steel wheel centers, cou|)ler bases, trailer

sjjring yokes, etc., are all repaired by electric welding.

There are other examples of what ma\' be done by the

welding process, and the resourcefulne.«s of the foreman. One
locomotive recently had a wrecked left guide yoke and there

was none in .stock. A right hand yoke was machined, the

ribs and guide knees cut off with the acetylene torch and
electric welded back on again on the reverse side, thus mak-
ing a left hand yoke. The great saving in cost of material

and labor effected by welding is largely responsible for the

fact that in the fjast si.\ years the cost of locomotive repairs

has not increased over one-quarter of a cent a mile.

The elertric welding equipment consists of one alternating

current and six direct current machines. The work is done

by 16 experienced men who are under the direction of a

foreman welder. The success in welding wrought iron and
steel is said to depend not so much ujjon the machine as

upon the operator and especial attention is given to trainim;

ing shop lorenien personally ins]iect each locomotive and to-

gether they decide on the day it will jiroliably go out. This
dale is put on the weekly calendar, later to be distributed

throughout the shop, and each man then knows not only the

order in which to work on the locomotives, but iiy experience,

how long before the "due out" date his particular work must
be done. In case a broken cylinder is discovered or other

unex|)ected job, it is ea.sy to substitute another locomotive

and thus keej) the weekly output fairly constant. In addi-

tion to the Friday inspection, the general foreman makes an
inspection of the locomotives each morning and in this way
keeps in the clo.sest possiljle touch with the situation. There
is a staff meeting of all foremen Monday, at which matters

of general interest regarding the work are discussed.

\rACHINE .SHOP

The drpaitininl ihal limits the outjiut at West Albany is

tbr niaihiiic ^Imp and it ha- bi'i'ii found necessary to work
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a small number of machinists nights on those jol)S that arc

behind. The wiieel job is somewhat delayed by the need of

more crane senice and a large tire boring mill which was

promised for last si)rin,!i. but which was reciuisitioned for

government ser\-ice. It is planned in the near future to in-

stall an ailditional turret lathe for the sjiecial purjjose of

making link pins and bushings. The fit of the jiins in the

bushings will be made standard and by making these jins

in quantities on the turret lathe, a large saving is antici-

pated.

.-V general view of the north part of the machine shop is

given in Fig. 3. The link and j)iston jobs are in the fore-

ground. The central enclosed section is the tool room. Fig.

4 shows the south section of the machine shop. This is de-

voted almost entirely to driving wheel work. The foreman's

office is shown near the center of the shop with a 100 per cent

Liberty loan flag over the door.

The machine shop output has been increased by many
slight changes in machines and one of these is shown in

THE ROD JOB

\\ilh a recjuired output of three to four sets of heavy rods

|>er day, it means that men on the rod jolj must make the

most of every minute. The work is under the direct super-

vision of one of the assistant foremen who has several able

machinists on the work. Fig. 8 shows the horizontal milling

machine on which new rods are milled, and particular atten-

tion is called to the arrangement u.-^ed for holding the rod

It is held on centers and ?ui)ported as shown by four screw

blocks and a central jig with tajx-r attachment to raise or

lower the parallels. When it is desired to mill the o])posite

side of the rod, the wedges and ijlocks are loosened and the

rod turned on the centers and made parallel with the bed

by the screw blocks. By this means the total time of setting

up the work is much reduced. The man who does this work

has been on the job for seven years and understands it so

thoroughly that while the machine is worked to its utmost

capacity, it is able to do all of the rod milling work.

.\ vertical miller which machines the end of the rods is

Fig. 4—General View of South Side of Machine Shop

Fig. 5. .\ journal lathe was changed by putting 7 -in. filling

blocks under the head and tailstocks and the tool post, thus

making possible the turning of cut trailer journals without

removing the wheels.

The simple expedient of clamping a bench vise to the table

of a drill used for miscellaneous work reduced the cost of

drilling almost a third. This arrangement is shown in Fig.

6 and the casting being drilled is a pipe manifold. Fig 7

shows the wa\' in which wrist pin washers are machined on

an arbor twenty at a time. These washers are later bored

in lots of six by the same machinist and he is able to make
from 60 to 70 a day. It may be said in passing that the

workman on this machine is one of the greatest producers

in the shop. Knowing that the piece work prices are fixed,

he works hard and it is not uncommon for him to receive

as much as $250 per month. He is an exceptionally rapid

and efficient workman.

also worked to capacity and b}' a man who understands how
to get the most out of the machine. The general rule at West

Albany is to work the tools to the most economical feed and

speed and to work the machines until, judging by the sound,

they are carrying all that is safe. One boring mill only is

used in making the rod bushings and boring the brasses,

and here again, a man of especial al)ility is used on the job.

He is not an all around machinist, in fact having been taken

from the boiler shop, but he has learned that particular ma-

chine and would be a hard man to replace.

Driving Boxes and Wheels.—Needless to say, one of the

important parts of the work is the repairing of driving boxes

and wheels. It is possible to heat three sets of driving

wheel tires in the large tire heating furnace at the same time

and this is a material help in increasing the output.

.Another thing that helps the floor men is the setting of all

crank arms and making the kevs before the wheels are sent
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to the floor. A special gage is used, which insures accuracy,

and with the crank arms set correctly, the valve setter's work
is much easier. The practice in handling box work is par-

ticularly interesting and should receive especial notice. The
crown brass fit in the driving box is made on a slotting

machine which machines all brasses under 19 in. in lengtli.

Fig. 5—Journal Lathe Arranged to Turn Trailer Journals Without
Removing the Wheels

One man opierates this machine, fitting about twenty-four

brasses a day besides pressing the old ones out and the new-

ones in. He makes on an average eight dollars a day and is

able to turn out the work on account of long experience and
natural aptitude.

The Gisholt boring mill, shown in Fig. 9, is used for

/ice Used In Connection With a Radial Drill

boring boxes and is al.so worthy of note, because it is espe-

cially designed for this work and handles from 24 to 28

driving boxes a day. A .special patented clmck, shown in

Fig. 10, made by the Gisholt Machine Company is used

with the mill and it eliminates much of the time previously

spent in laying out Ijoxes. The box is centered automatically
and bored l)y means of a special boring bar. After the box
has been bored, it is possible to adjust the chuck off center

so that the grease clearances may be cut without reclamping
the box.

The operator of this machine is an all-around mechanic,
who has been in the ser^•ice of the company for 23 years
and averages $175 a month on this work. He offers an
excellent example of the way in which \^"est Albanv work-
men look ahead to their work, co-operate with their fore-

men and are interested in seeing the locomotives go out.

He takes special pride in the condition of his machine. He
provides himself with any necessary repair parts and usually

makes the repairs to the machine. Such interest as this would
be hard to find in a shop where men are not proud of their

work and anxious for big production.

The boring mill which recesses the driving boxes for brass

side bearings is an old machine and is one of those which
it is necessary to work at night in order to keep up with

the work. Under the present arrangement, two machinists

are able to fit all of the boxes to the journals and put up
the cellars, making the wheels ready to sjo under the loco-

Fig. 7—Turning Twenty Wrist Pin Washers at One Time

motive. This work is done under a runwa}- etjuipped with

two pneumatic hoists.

Two brass furnaces of the cylindrical type are used and

all crosshead shoes are brassed in addition to the driving

boxes. The making of brass castings for other parts of the

shop is discouraged, but in case of an emergency any brass

machine part not carried in stock may be cast. Some way is

always found out of the difficulties that arise on the box job

and the foreman with his initiative, enthusiasm and good

judgment usually points the way.

Griudi-iifi Work.—There are two grinding machines at

West Albany, one an old machine used in grinding truck

journals, and the other a comparatively new Norton gap

grinding machine used for grinding piston rods, shaft-

ing, crank i)ins, valve stems, axles (after being rough

-turned), and piston heads when they are nearly to the limit-

ing size. Another job which is done verj' advantageously on

this grinder is the finishing of piston valve ])acking rings.

Ten rings are machined, cut, com|)ressed and placed in a

special holding jig between the centers of tlie grinder, as

shown in Fig. 11. They are then ground and when placed

in a newly liored valve chamber will expand to fit the bu.sh-

ings. making practically a perfect job. In connection with

the grinding of jcurnals, it may be stated that these journals
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are rolled after grimlin;j;, the idea being to obtain a liarder

bearinj; surface more like that of a second hand journal.

Piston Job.—The method of ajiplying piston heads to the

rods at West Albany is worthy of note, in view of the excel-

lent results ol)tained. The heads are heated in a specially

constructed furnace and shrunk on to the rod, an allowance of

1/80 in. to the foot being made; the piston rod nut is applied

as usual in other sho])s. This method has proved very effec-

tive in reducing the number of loose heads and when re-

moving a head from a rod, it is necessar}- to do so in the big

wheel ])ress, often retjuiring a pressure of 200 tons.

Planing Shoes and Wedges.— K.xceptionall}' good work is

being done on the shoe and wedge planer shown in Fig. 12.

The operator has so familiarized himself with the work and

tlie best methods of grinding and setting up his tools, that he

is able to machine the driving bo.x tit on about forty shoes

and wedges a day. Referring to the illustration, he will be

seen taking a cut IJs in. deep in one operation. No finish-

ing cut across the shoe is necessary. The cut shown is about

all the machine will stand and could not be taken unless the

tool was ground and set properlw

.AIR BRAKE REPAIRS

The method of making air brake repairs is not materially

different from that at other shops, but the output is excep-

made to establish, as near as possible, service conditions and
the com])ressor sui)]3l}ing air is arranged to give 140 lij. pres-

sure. The reser\-oirs arc of the same capacity as those used

Fig. 8— Milling Side Rods

tionally good, considering the number of men employed. Five

men working on No. 5 New York Duplex air compressors

repair from 45 to 50 a week or an average of almost two
pumps a day per man. As these compressors are rated at

$4.,S9 a piece complete, it will be seen that the men are mak-
ing very good pay, but it is also true that a man who did not

understand the work could hardly repair one pump a day

and even that might be rejected on account of not standing

the test. The entire cjuestion hinges on the fact that a capable

mechanic who works on the same job long enough will sys-

tematize his work, will know just how accurately it must be

done and make no lost motions. The result is that he ac-

complishes more and with apparently less effort than another

mechanic who is perhaps a good man, but inexperienced.

.\.ll of the foundation brake rigging is handled and re-

paired in this department and there is a considerable saving

due to having the job localized and not trucking the parts

back and forth through the shop. All of the valves, such as

brake valves, triple valves, feed valves, straight air brake

valves, etc., are repaired by three men, who also are experi-

enced men and make every move count.

The test rack was designed by the air brake foreman and
is considered one of the most complete racks in use. It is

fitted to test any and all of the air brake valves that are used

en the New York Central equipment. .\n attempt has been

Fig. 9—Tur ng Dr Boxes on Gisholt Boring Mill

nil the locomotives and there is sufficient piping to give the

Irain-line the capacity of a 50-car train. The signal line

pi])ing has the capacit}' of a 25-car train, and by means of

Fig. 10—Special Chuck Used on Gisholt Machine

ingenious arrangements of clamping, it is possible to test

any part of the air brake equipment quickly and conveniently.

TOliL ROOM
The tool room at \\'est .\lban_\' is a large one and formerly

employed ,i5 men, but under the leadership of the pre.~ent
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foreman and the inspiration of his methods of working, the

present force of 16 men does all of the work. The tool room
must he prepared to make repairs on all of the machinery,
shafting, cranes, etc., at ^^"est .\lbany in addition to con-

siderable roundhouse work and new work, such as dies, mill-

ing cutters and new jigs. In the past seven years piobably
800 sets of dies have been made. That this work can be

done with a reduced number of men is largely due to the

foresight of the foreman, who plans ahead and tries to be
prepared beforehand for all emergencies. The tool room is

B9
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as it presses llu- li;iiul ;ir(,un(l tluni. The testins machine
is convenientl\ ])l;Ktd and eacli sprint; is tested to see that

it cunforms to the specitkations.

In view of tlie extreme importance of keeping down draw-
bar failures, the New York Central has sjiecified that only the

best hammered iron should be used in making them, and
drawbars are made from home-made l)illets. The following

method of making the billets is u<ed: The best quality of

iron is bought made up in the form of 4-in. by 1-in. liars and
cut up into S-in. and lo-in. lengths, being made into piles

about 14 in. high. The piles are put in the furnace and
heated to a welding temperature and are hammered into

shingles, which are usually al)Out 1 ; _> in. by 14 in. by 4 ft

The shingles are then welded together, enough being used to

give a billet of the required thickness. By this method well

hammered stock of the first <|ualit\' is obtained for making
drawbars, crank arms, valve motion work, etc. A comparison

of relative costs, including the cost of new material, cutting,

shingling and making into billets indicates that there is

perhaps little saving in this method, but the best quality of

stock is obtained, and when it is wanted, which is not always

possible when purchasing on the open market. In case the

welded shingles are forged immediately the cost is less.

A special upsetting and lengthening machine, shown in

Fig. 14, is in use in this shop and aids very materially on

certain kinds of work. This was devised by iNIr. Stock, the

assistant blacksmith foreman. It is provided with four ver-

tical cylindrical posts set eccentric, so that with any work
placed between them, the harder it is pulled apart, the tighter

it becomes lietween the posts. Power is applied by means of

an hydraulic ram operated by a small ^^'estinghouse air com-
pressor which has been reconstructed for this purpose. The
machine may be used effectively in lengthening or shortening

side rods, because it is not necessary to heat the rod above a

dull red and thus change the structure and physical qualities

of the steel. Drawbars may also be lengthened or shortened

on this machine. No tram is necessary, as the gage shown
in the illustration indicates at a glance just how much the

material has been upset or lengthened. That this machine is

a tiniL- suver is shown by the reduction of 45 per cent in piece

Fig. 14— Upsetting and Lengthening Machine

work prices since its installation. A description of the black-

smith shop would be incomplete without mention of the two
die racks and the extensive assortment of dies, which is esti-

mated to be worth at least $30,000. These are not obsolete

dies that have been collecting, but are in continuous use in

the forging machines for making the many different parts

manufactured in this way.

TAXK .'^ND TRUCK SHOP

The importance of having ample floor space for tank work
is proved by the increase in output due to the construction of

the new tank shop at West Albany. The capacity of this

shop is practically 100 tanks a month and here again, the

elettric welding process has had an imjxjrtant part to play.

In case the back end of a tank is wrecked, the whole end is

cui off with the acetylene torch, removed, straightened and put
up again, with a T-iron on the inside to break the joints.

In the truck shop there is a large journal lathe which is set

iielow the level of the floor so the wheels may be easily rolled

on to the lathe and the journrls turned witliout removng the
wheels. It handles about 500 pairs of wheels a month.

ERECTING SHOP

Willi 411 working pits the average cut])ut of the two erect-

ing shojjs is over two locomotives a jiit a month and it would
be possible to obtain three instead of two provided the

Fig. 15—Apprentice Schoolroom at West Albany

capacity of the machine shop could be increased. Under the

present system the heavy repair locomotives are usually on the

pit about eight days, but some take longer than this and on
the other hand, when a locomotive comes in in especially good
shape, it is often possible to so speed up the machine work
that the locomotive is returned to service in less than eight

days. A recent example of the quick work done in the erect-

ing shop was the delivery of a ijoiler and the placing of it

in the frames Thursday morning, and the completion of work
Ijy Saturday noon. During that time the boiler received its

test and had all leaky tubes removed and renewed. As stated

under the subject of electric welding, the extent to which this-

process has been developed is largely responsible for the good
showing of the erecting shop.

APPREXTICE SCHOOL

The method of instructing the apprentices at \\'est Albany
is particularly good. The chief draftsman instructs the boys

in the principles of mechanical drawing, drawing of details,

freehand sketching and tracing when the boy shows espe-

cial aptitude. Two hours a day, twice a week, are allowed

the boys for classroom work and they are paid for this time

at their regular rates. The last half hour of each period is de-

voted to class problems in arithmetic and certain of the sim-

pler laws of mechanics, such as the law of levers, the inclined

plane and the relation of pulley diameters to respective

speeds, are carefully explained.

The class room is well supplied with models, as shown in

Fig. 15 and those models applying to the shop work include

a Walschaert valve gear, a Baker Pilliod valve gear and a

model to be used in lining shoes and wedges, and guides.

This work comes under the direction of the shop instructor,

who has held the position for nine years and understands not

onl>- what the boys should be taught. l)ut how to present it in

an interesting way. One thing which has proved very bene-

ficial to the bovs has been the assignment of home work frorrf

a text book used in conjunction with shop work. For in-

stance, if die boy is working on a planer, he is assigned a

certain lesson from a text book which deals with planer con-
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stiuction and operation and such problems as may arise. At
the present time the apprentice school includes 101 boys and
so far as possible each one is given personal instruction. It

is obviously impossible, even in a four year course, to give

the bo\s a comprehensive knowledge of all the work done in

the shop, but they are placed with the best mechanics and
given every opponunity to improve in judgment and knowl-
edge as they go from job to job. As usual most of the ap-
prentices are working to become machinists.

That the possibilities for a bright, ambitious boy are good
in the apprentice school, is illustrated by the case of one

boy who in slightly less than three years after completing

his apprenticeship has become a foreman in the boiler shop.

CONCLUSION

Locomotives are needed now and will be needed more
next winter. They are needed for the support of our indus-
tries and the carrying out of a successful war program. That
\\'e5t Albany is doing much to forward this program canno^
be denied and the way it is done is by the co-operation of an
able management with earnest workmen, all of whom are-

using their heads and pulling together.

Wage Increase for Railway Men
A Minimum Hourly Wage of Fifty-Five Cents for

Mechanics Allowed—Dissatisfaction Among the Men

THE nev.s from the Railroad Administration at Washing-
ton during the past month of most interest to railway

employees was the announcement of the findings of the

Railway Wage Commission. The commission recommended
increases estimated to amount to about $300,000,000, reach-

ing the conclusion that the fairest method of dealing with the

problem was to award increases on a percentage scale rang-

ing from S20 a month for those receiving S46 a month and
under down to SI for those receiving $249. These percent-

ages were based on the scale of December, 1915, and any

increases since that time were to apply on the commission's

scale. But the important proviso was included that reduc-

tions in hours were not to be regarded as increases in pay,

thereby giving the men in train service additions under this

scale to those obtained through the eight-hour law.

The commission's recommendations were made after an

e.xhaustive investigation of the increased cost of living; it

was found, for example, that each dollar now represents in

power to purchase a place to live, food to eat and clothing

to wear but 71 cents as against 100 cents on January 1, 1916.

The commission's suggested scale is as follows, the amounts

bv S5 divisions onlv being shown:
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ualj and chis.>c? of (.-mplowLs tlirouuliout. suffiticnt infor-

mation is available to justify certain conclu.<ion.'i with re-

spect to the mechanical crafts, and in the case of machinists,

lioilermakers, blacksmiths, and other shop mechanics who

have Ijcen receiving the same hourlx- rates, the increases named

in this order shall api)ly, with a minimum wage of 55 cents

jier hour. It is recognized that this may still leave among

shop employees certain ineciualities as to individual eni-

plovees, to which the Board of Railroad Wages and Work-

ing Conditions will give promjit consideration.

Section
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493 J cents per hour. The difference is l-iyi cents per hour.

Regardless of the schedule of piece rates under which he

is paid, under this order "F" will be entitled to receive 14J/j

cents per hour in addition to iiis piecework earnings for

every hour worked in 1918 unless the hourly rate shall in

tlie interim have been raised and a proportionate increase

made in the piecework schedule.

For example: Assume that "F" made $90 in December,

1915, at his piecework. At the hourly rate he would have

earned only S72.80, and his hourly rate must therefore be

increased to 49
J 2 cents.

If, in January, 1918. he has attained sufficient skill to

earn $100 on the same piecework schedule, he will be en-

titled to receive, nevertheless, 143/2 cents per hour for each

hour of straight time worked, and for each hour of over-

time, 21^4 cents additional (if time and one-half for overtime

is in effect).

Assume that in the five months, Januan.- 1 to May 31,

"F"' has worked 1,040 hours straight time, and 130 hours

overtime, and has, at his piece-work schedule, earned $500.

had not been raised in the interval. This man earned in 208
hours $100. He is entitled to a raise of 11^ cents per hour.

II 'i cents X 208:
1 month $24.44
5 months 122.20

DISS.>iTISF.\CTION AVITH THE INCREASES ALLOWED

\'ery regrettable demonstrations against the increases al-

lowed have taken place on the Southern at Alexandria, Va.,

and on the Rock Island at Silvis, 111., where the men actually

struck. This was particularly uncalled for as the director

general had taken pains to form a new board consisting of

representatives of the Brotherhood of Railway Trainmen,
Railway Telegraphers and the head of the Railway Em-
ployees' Department of the American Federation of Labor,

together with ex-railroad men, to consider and pass upon all

petitions and complaints regarding the working out of this

new wage plan. The director general was very rightly dis-

turbed at the action of these employees and sent the following

message to die heads of the organizations of the railroad

shop men. including the !Metal \\'orkers' International Al-

ay Shop Men of the British Ar France—These Men Are Working or ny Pay; They Will Not Strike!

He will be entitled, nevertheless, to receive a.s hack pay, the

following amount:

1,040 hours at 14>i cents per hour $150.80
130 hours at 21 yi cents per hour ^8.26

But it in January, 1918, the basic hourly rate had been

increased to 50 cents, and this increase had ijeen correspond-

ingly expressed in his piece-work schedule, he would be

entitled to no back pay. If, on the other hand, the hourly

rate had been increased from 35 cents in 1915 to 45 on

Januar}- 1, 1918, and this increase had been expressed in

a corresponding increase in the piece-work schedule, then

"F" would be entitled to receive back pay at 4^ cents per

hour for straight time and 6}i cents per hour overtime.

If the [)ractice in the shop, however, had been to pay pro

rata for overtime, then the rate for such overtime since

Januar)- 1, 1918, would be pro rata at 4'/: cents, or I41/2

cents per hour, according to whether piece rates had been

or had not been increased.

(8) Employee's December, 1915, rate was 38j/j cents;

which rate in this order for 8 hours per day entitled him to

5434 cents per hour. His basic rate had, by January 1,

1918, been rai.sed to 42>^ cents per hour. Piece work rates

liance, Iin-jrnaticiial Brotherhood of Electrical Workers of

.\merica, .\merican Federation of Labor and .\malgamated

Shopmen's Machinist Organizations:

DIRECTOR GENERAL MCADOO'S MESSAGE

"The strike of certain shopmen, machinists, etc., in the

railroad shops at Alexandria, Va., has created a very painful

impression on the public mind. I cannot believe that these

men knew what they were doing. They are all employees

now of the United States government. They are not em-
ployees "of any railroad coq)oration, therefore this was a

strike against the government of the L'nited States. It is

the first time in the hi.story of our government that any of

its employees have attempted a strike against their govern-

ment. Such action is incredible. For the good of our be-

loved country and for the honor of railroad men in the

service everywhere I hope that there will Ije no rejietition

of wiiat everyone must condemn as unjjatriotic in the highest

degree.

"The governiucnt cannot, of course, be coerced or intimi-

dated Ijy any of its employees. It is anxious to do justice

to all and will do justice to all as far as it is possible to

measure justice. Recognizing that there are probable in-

e<|ualitie> in the ri< onimendations of the Wage Commission
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which should lii- inipiirtially considered mid dealt with, I

ai)|)ointed in my General Order Xo. 27. dated May 25, a

bocird of railroad wages and working conditions composed

of three representative labor men and three representative

railroad men, whose duty it is to hear and to pass upon all

petitions and complaints. Every class of employees or parts

of classes of employees who feel that they have just ground

for complaint under the wage decision should submit their

cases promptly to this board and they will be given just

and impartial consideration. The American people have

just been called upon to pay largely increased freight and

passenger rates for the purpose of paying in part the in-

creased wages, amounting to more than three hundred mil-

lion dollars, awarded to railroad employees.

"Suppo.se they sliuuld strike against the government be-

cause they do not think they are fairly treated in being

forced to pay these increases for the benetit of railroad labor,

what would happen to our country? Suppose that railroad

officers should strike because they dislike the orders of the

go\emnient and sliould refuse to obey them, what would

happen to them? Suppose that railroad emjiloyees should

strike against the decisions of their government and hamper

the operation of the railroads at a time when transportation

is essential to protect the hundreds of thousands of Ameri-

can bovs now fighting on the battle fields of Europe to save

the lives and property and liberty of railroad employees

sen-ing here at home, what would happen to our country ?

"The Kaiser would probably get it. ^Ve cannot all get

exactly what we want in this world, nor can we win this

war unless each and every citizen is willing to submit to the

laws of the land and to the decisions of those in authority.

"We railroad men particularly must give unswerving and

Icyal support to our government, no matter what our indi-

vidual views and disappointments may be. relying upon a

fair hearing of our complaints and the justice of our cause

and accepting patriotically the final decisions of those in

authority who, under our laws, are charged with the respon-

sibility of making them.

"While in the German drive now going on the sons of

railroad men and the sons of Americans of every class are

dying on the battle fields of France to save America and

democracv in the world, shall there be found among us any

man or set of men who are unwilling to sacrifice something

of their personal views and individual desires to support

America's heroes who are making the supreme sacrifice for

us? I earnestly hope that from one end of this great land to

the other it may never be said again that any railroad man.

officer or employee, was so unpatriotic as to strike against

his own government when it is in the midst of the most

perilous war of all history. It is the highest duty of patri-

otic men to remain at their posts with the railroads, where

they are so urgenth- needed for the safety of the country,

and to rely upon tlie board of railroad wages and working

conditions'and the director general for the just consideration

of their claims. I am sure that 1 can count upon you to

immediately urge upon your men by wire the wisdom and

patriotism of the course I have suggested."

LABOR REPRESENTATIVES MAKE DEilANDS

On June 3 representatives of 500,000 railway shop men

appeared before the Board of Railroad Wages and Working

Conditions with a request for a minimum wage of 75 cents

an hour for machinists, blacksmiths, sheet metal workers,

electricians and car men with four years or more experience,

and boilermakers, and a minimum of 56'4 cents for car

men with less than four years experience. The eight-hour

standard day was requested, six days work a week and time

and a half for overtime; these demands representing an in-

crease of about 40 per cent above existing wages.

Director General McAdoo later issued General Order No.

29 creating a commission to be known as Railway Board

of .Adjustment Xo. 2 to consist of 12 members, six to be

selected by the regional directors and one each by the chief

executive officer of the Railway Employees' Department of

the .American Federation of Labor; the International Asso-

ciation of Machinists; the International Brotherhood of

Boilermakers, Iron Shipbuilders and Helpers of America;

the International Brotherhood of Blacksmiths and Helpers;

the Brotherhocxi of Railway Cannen; the Amalgamated

Sheet Metal \\orkers' International Alliance, and the In-

ternational Brotherhood of Electrical Workers. This board

will adjust all controversies growing out of the interpreta-

tion or apjilication of the provisions of wage schedules or

agreements which are not promptly adjusted by the officials

and em])loyees of the roads operated by the government.

THE RAILWAY INDUSTRIAL ARMY*
BY W. S. CARTER

We are told ij\- those who know that it requires four tons

of shipping to maintain one American soldier in France.

\\"e are told by those who are determined to win the war that

by the spring campaign of 1919 we will have more than two

millions of our boys "over there," and as the war progresses

more and more ships will be required to transport across sea

food and munitions with which to maintain our fighting

force. Xot only the winning of the war depends upon this

ceaseless flow from our farms and our factories to the battle

front, but, without it, the men we send to France in freedom's

cause will be sacrificed.

When we talk of this stupendous movement of war sup-

plies we seem to think only of ships, but little thought is

given to the fact that upon our railroads these ships must

depend for cargoes and bunker coal. The reason that we
have not more fully recognized this fact is because hereto-

fore the capacity of our railroads has exceeded that of our

ships. We read from day to day of the splendid develop-

ments of the shipbuilding industry, and the day is not distant

when our ports will be crowded with ships in readiness to

perform their part in this great transportation problem.

When that day comes we railroad men will have a rude

awakening. X^o longer may we conduct our business affairs

and maintain our conditions of labor as in the days of peace.

Without yielding their laudable purpose to limit a day's

work to eight hours when this war is over, the American

working people must now work as long each day as the war's

necessities demand, compatible with their physical well-being.

So long as brothers and sons of American working people

are dying in France for our liberty none of us will hesitate

short of our greatest effort. Business men must no longer

profit out of our country's misfortunes. Great wealth ac-

cumulated during this war will not be the product of patriot-

ism. With millions of men now under arms in France, with

thousands of ships ready for cargoes and bunker coal, rail-

road men will soon realize that truly they are a component

part of the American expeditionar}- forces. In fact, they

are now a great industrial army. Their failure to maintain

an efficient line of transportation will cause ships to lie idle

in our harbors and deprive our battle line of munitions and

food.

A breakdown in the efficiency of our railroads here when

the crisis coir.es will be no less disastrous than a rout of one

of our armies in the great battles that must be fought before

the war is won. I shall not attempt to tell each railroad man
what he should do to avert the possible collapse of our trans-

portation system when it is put to a crucial test. Each and

every railroad man's conscience will tell him that.

I know that the railroad employes of this country will not

lie lacking in the performance of their duty to the nation

and to those who go across the sea to win or die.

•Abstract of a paper presented at the recent convention of the Inter-

national Railway F.iel Association.



SAFILTV of train operation and economy in the mainte-

nance of brake equipment to meet war time conditions

were the key notes of the twenty-fifth annual conven-

tion of the Air Brake Association. The meeting was held

at the Hotel Winton, Cleveland, O., on :May 7 to 9, 1918.

Over 200 members attended. Alorning and afternoon ses-

sions were held and all amusement features were eliminated

so that all the papers might be presented in two days.

The president, C. H. Weaver, supervisor of air brakes of

the New York Central Lines west of Buffalo, in opening

the convention, spoke in part as follows

:

president's address

At this unusual time, when cars and locomotives are in

such great demand and transportation pressure is severe,

there is naturally a tendency to slight air brake tests and
repair work. This is a grave error. At no time in the

history of our association can the air brake man be of such

vital importance to his company as at the present period,

by seeing that all air brake work is properly performed and
no material wasted. Work slighted or improperly done
causes failures, which mean delays to traffic and even

disaster.

I would suggest that the various air jjrake clubs through-

out the countr}' have their secretaries get in touch with the

secretary of the Air Brake Association, to the end that there

may be a perfect co-operation between these various organi-

zations and our association. In this way many subjects may
be taken up by the clubs and threshed out ijefore being

presented to the association.

MR. MACBAIN'S address

During the opening session of the convention, D. R.

MacBain, superintendent of motive power of the New York
Central Lines west, addressed the association. A brief ab-

stract of his address is given l;elow.

A question that is more important than any other thing

confronting us at the present time is the maintenance of

the air brake equipment on freight cars. The maintenance

of the piping, cylinders, connections, etc., on freight car

equipment in this country has been given much less than

the desired amount of attention, and wliile we have started

along tlie right line toward improvement, we are not yet

to that point of efficiency in the matter of maintenance that

is dc-sirable for the jjropcr handling of the freight trains

of the present day. This is the field wherein the greatest

improvement tan be made by this association and its mem-

bers, scattered all over the country as they are. A con-

certed campaign in the matter of proper piping maintenance,

cylinder and triple valve cleaning and slack adjusting will

bring such satisfactory results as to warrant any e.xpendi-

ture that may be necessary to that end.

SLACK ACTION IN LONG PASSENGER TRAINS
Slack action shocks may be produced by (a) shutting off

the engine-throttle quickly and applying the engine and
train brakes somewhat heavily; (b) applying the engine
brakes and then the train brakes; (c) trains with brake
conditions that produce effective braking power on the engine
and head cars in advance of the rear cars; (d) cars in a
train having a lower percentage of braking power than the

balance of cars, which may be due to their lieing loaded in

one case and empty in another; (e) inability to produce a

low-brake cylinder pressure in the beginning of a brake
application.

The severity of any shock produced from the above will

depend upon the degree in which any of the above men-
tioned features e.xist, the number and weight of cars, rate

of speed, and amount and rate of producing brake cylinder

pressure. Even though all the above conditions do e.xist,

witli the e.xception of (e), if the engineer so manipulates
the brake that light l)rake cylinder pressure will be obtained
when the brake application is first started, any slack action

that does occur will, of course, occur slowly, and will not

be noticeable in the form of shocks. On the other hand, if

it is impossible for tlie engineer to control tlie brake cylinder
pressure in the beginning of the brake application, to pro-
vide for a slow movement of the slack in the train, it is

necessary to so modify the other features that the handling
by the engineer will j)roduce satisfactory results.

Where slack action occurs with uniform piston travel, and
.shocks are produced during i)rake applications, it may be
brought aJMut b\- the brakes in one end of tlie train apply-
ing effectively in advance of the brakes on the other end, or

by great differences in the percentage of Ijraking j)Ow,u on
different cars throughout the train.

Increasing the percentage of ijraking power on the Iwo-
molive rmd also on the load carrying cars niigJU prevent the
slack running out in tjic form of jerks, but at very low
speeds it would increase the tendency for a collision be-
tween the head end and rear end of the train unless provision
was made to apjjly the brake so slowly that the slack action '

would not be noticeable.

Where conditions are surli lliat heavy iirake applications

315
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produce uiia.itisluctory results, it is the practice to slightly

increase the time in which the stop is made, by graduating

the brake on through light reductions when the application

is first started; instead of attempting a stop in thirty-five to

forty-five seconds, the time is increased to about sixty sec-

onds. This provides ample time to avoid any noticeable

slack action.

A form of foundation brake gear can be employed which

will pennit of a longer piston travel tlian is common with

the single shoe type if the truck construction is such as to

permit of its application. This can be depended upon, with

auloinatic slack adjusters, to maintain the piston travel at

practically eight inches without greatly increasing the run-

ning piston travel over the standing piston travel, thus insur-

ing a low brake cylinder pressure in the beginning of brake

applications, regardless of the speed at which the train is

running.

With the single shoe type of foundation brake gear the

pi-ton travel may be five inches with 60 lb. in the brake

cylinder. When the car is ruiming at a high rate of speed,

60 lb. brake cylinder pressure increases the piston travel to

eight inches. At a rate of speed from six to eight miles per

hour, a 10-lb. brake pipe reduction may not produce more

than four inches piston travel, and the cylinder pressure

obtained for this reduction will be from 30 to 35 lb., or

twice as much as should be obtained if the piston moved

out to eight inches. Under such conditions it is necessary

to provide an increased brake cylinder volume in order to

pennit of a low brake cylinder pressure being obtained in

the beginning of brake applications; or to reduce the auxil-

iary- reservoir volume so that the proportion of the auxiliary

reservoir and brake cylinder will be such that a low brake

cylinder pressure will be possible.

If it is necessary to maintain the same stopping distance,

provision must be made to augment the auxiliary reservoir

volume so that after the brake application advances suffi-

ciently to provide for the movement of the slack in the train,

a higher cylinder pressure, or a higher rate of brake cylin-

der build-up must be provided for, in order that the final

l^raking power will be sufficient.

If it is necessary to provide short stopping distances for

low speeds, when the cylinder volume and reservoir volume

are out of proportion, simultaneous application of the brakes

throughout the train must be provided for.

If it is impossible to maintain the piston travel sufficiently

long to provide for brake flexibility and brake shoe clearance,

on "account of the action of automatic slack adjusters, it

would be necessary to move the slack adjuster connection

towards the non-pressure brake cylinder head to provide the

desired increased travel. Where excessive false piston travel

interferes with the maintenance of the desired piston travel

it would be necessary to provide additional movement for

the brake piston before striking the non-pressure cylinder

head.

If existing types of brake operating equipment are to be

maintained intact, the foundation brake gear must of neces-

sity be modified, and any change should contemplate a brake

gear that will provide the minimum amount of false piston

travel.

Taking into consideration the present conditions with re-

gard to brake equipment, it is necessary that instead of

applying the brakes to their maximum in one continuous

reduction, the reduction should be made so that the brake

application will be gradually produced. Enginemen cannot

generally be depended upon properly to carry out instruc-

tions with reference to brake manipulation, and the brake

application should be automatically timed so that the engi-

neer is able to build up the brake cylinder pressure, or the

braking power, at a fixed rate to some predetermined point

in the application, and that this rate be dependent upon the

o|)erating condition.^ obtaining on each railroad. Modifying
the service brake by increasing the brake cylinder volume or

by reducing the reservoir volume can be compensated for b\

increasing the brake jiipe pressure.

Where the single shoe type of foundation brake gear is

in lommon use, and it is the practice to run the piston travel

short, necessary shoe clearance is not oijtained, with the result

that a great many brake shoes are rubbing the wheels hard
when the brakes are released. This increases the difficulty

of starting the trains over what would obtain if ample shoe
clearance was provided on all cars. Increasing the piston

travel to provide more flexibility for the service ijrake, auto-

matically increases the shoe clearance with a consequent
reduction in slack action and in the power necessary to start

and propel the train. Increasing the piston travel also auto-

matically reduces the difficulty of releasing brakes, because

it necessitates slightly heavier applications to produce effec-

tive braking power. Heavier applications of the brakes tend
to insure against the difficulty in starting trains which arises

when stops have been made from low speeds with light brake
applications.

-\t the Atlanta convention an attempt was made to draw
a distinction between inherent and contingent limitations in

jjrake equpiment for passenger service. It will be agreed

that maintenance and manipulation are contingent limita-

tions, and that each should be kept up to the highest order

of efficiency. But it is our duty to recognize and extend the

fundamental limitations to obtaining the train of)eration we
should have. It only remains, therefore, that those con-

cerned give the matter sufficient consideration to evolve from

the principles here suggested an equipment which will pro-

duce satisfactory results.

The report was signed bv G. H. Wood, chairman; H. L.

Sandhas, M. E. Hamilton. Mark Purcell, H. F. Wood. L. S.

Ayer, T. F. Lyons, L. P. Streeter, M. .S. Belk, W. J. Hatch,

C. H. Rawlings, J. A. Burke, R. C. Burns and \Vm.
Spence.

DISCUSSION

In the discussion of the report it was brought out that

the Santa Fe had reduced break-in-twos to seven or eight

last winter from a total of 75 to 100 during the preceding

winter, by making changes in the brakes along the lines

suggested in the report. An expedient not mentioned in

the paper, which has been adopted on some roads for pre-

venting excessive shocks from tlie slack run-in on long pas-

senger trains, is the application of the brakes before closing

the throttle. This practice has met with consideraljle suc-

cess, in that it prevents the too rapid retardation of the

locomotive and front end of the train, thereby reducing the

velocitv dift'erence between the cars in different parts of

the train during the time required to build up braking power

throughout the length of the train.

W'alter V. Turner called attention to the facts that the

initial brake pipe reduction in the application of the brakes

should never be less than seven pounds. Less than this will

not insure the application of all the brakes in the train,

some applying and some failing to apply. In case the initial

reduction is not followed up with an additional reduction

before releasing, some of the brakes which are applied are

apt to fail to release, unless a reduction of seven pounds or

over has been made. Mr. Turner advocated the testing of

the brakes with 15 lb. in the cylinders and the adjustment

of the piston travel to seven inches, rather than with a pres-

snre of 60 lb. and eight inches piston travel. He pointed

out that it is not with the maximum pressures that the

damage is done, but with the low cylinder pressures which,

owing to improper piston travel, may be two or three times

as high as they should be. If a piston travel of seven inches

is secured with IS lb. in the brake cylinder, it will be im-
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possible for the engineer to damage the train through lack

of extraordinary skill in manipulation.

THE SAFE LIFE OF AN AIR BRAKE HOSE

At the 1917 convention the committee was instructed to

continue their investigation for another vear. For the 1918

Taele I—Record of In

Grour No. hose
Xo.' inspected

1 899
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pose of detecting and removing from service all porous hose.

The benefit to be derived from thi--^ \va.^ quite noticeable on

one railwaw It was found that while the percentage of

jwrous liose ran very high at the i)eginning, it gradually

lessened until within two months, it was reduced to sucli

a point that only 2 per cent of the hose tested were found

])orGus. It was also noticed that outbound terminal air

Ijrake delays decreased.

In order to lengthen the life of air brake hose and reduce

hose expcn.-e the railroads must do one of three things:

either put into effect a rule which will cause the hose to be

parted by hand, buy a guaranteed hose from the manufac-

turer, or take up the use of properly constructed braided

hose. The two latter items slightly increase the first cost

of hose, but reduce the ultimate cost, while for the first item

it is an open question whether or not any rule which de-

mand.-^ llu- [larting of hose i>y hand can be universally en-

forced.

Under present conditions, notwithstanding the fact that

some hose have shown a very long term of service, we cannot

depend on the average hose remaining in ser\'ice for a longer

period than 28J/' months. After that period great numbers

of hose are porous and liable to burst under normal pressure

at any time.

The report was signed bv M. E. Hamilton, chairman;

George \V. Noland, Joseph W. Walker, M. S. Belk.

DISCUSSION

The principal point brought out in the discussion of

this paper was that the most common cause of the destruc-

tion of air brake hose is the failure to part the hose by

hand before the cars are separated. That the automatic

parting of the hose coupling is a severe strain upon the hose

IS evidenced by the fact that this often results in pulling

out or breaking off the train-pipe. The difficulty in over-

coming this source of hose destruction lies in the impossi-

bility of enforcing the rule for yardmen and trainmen to

part the hose by hand. The only other solution suggested

was to put inspectors on to cut all the hose, a practice which

is followed in many places. It was suggested that the

money spent in this way would be returned many-fold by

the reduction in the cost of brake hose renewals and re-

pairs.

The association adopted a motion recommending to the

Train Brake and Signal Committee of the Master Car
Builders' Association that the safe life of an air brake hose

be placed at 28 months.

PREPARING AIR BRAKES AT TERMINALS

Inslallatinn.—The brake cylinder and auxiliary reservoir

should be bolted to the most rigid portion of the underframe

and all points of fastening should be equally rigid to avoid

twisting or cramping strains. Air brake piping should be

securely clamped to prevent shifting when cars are subjected

to shocks. This will avoid many broken or distorted cross-

over pipes, loose pipe joints and other causes that produce

excessive leakage.

Maintenance.—It is not necessari,- that the men in charge

of air brake maintenance be able to trace the course of the

air through all the valves or know the size, location and duty

of the ports and passages, but the test rack operator and the

men doing the repair work should have sufficient knowledge

to tell what eft'ect an ordinary defect will produce.

If the man in charge is to be successful in supervising

air brake work he should know, when a triple valve is ap-

plied to a car, that it has been properly repaired, cleaned

and tested and is suitable for service. A brake tested by

making a service application at the proper rate will often

fail to apply or remain applied, while if tested by making
the reduction at an e.xcessive rate, liut less than required to

produce an emergency application, ihe brake will apply and

remain applied. Hence, the imiwrtance of testing brakes

with a service reduction at the proper rate.

There is no economy in re-applying triple valve gaskets

that have become hardened, cracked or disfigured so that

they are likely to cause leaks, as the extra labor involved

in removing them will more than equal the cost of new
gaskets.

The application of levers of improper dimensions and
proportions cau>e brake-rigging failures, slid flat wheels,

improper and unequal braking power. Changing brake
shoes without readjusting the piston travel is often the direct

cause of slid llat wheels and break-in-twos. Permitting cars

to leave shop or repair tracks without hammering and blow-

ing out the brake pipe is not treating the triple valve on

the car or other cars in the train in a manner conducive to

good o[K'ration. Applying triple v.ilves to cars without first

seeing that branch pipe strainers are inserted and in good

condition, and failure to clean out dirt collectors at proi^er

inters-als causes numerous triple valve troubles.

A brake cylinder cannot be properly cleaned without re-

moving the expander ring. An egg-shaped expander ring

applied to a brake cylinder will soon wear jxicking leather

through at the point where it l)ears heaviest against the

cylinder wall. A car which leaves the repair track without

having retaining valve and piping tested stands a good
chance of being set out for air brake work if required to

operate under grade conditions. Testing a retaining valve

without ascertaining that both exhaust ports are open is in-

viting slid flat wheels and brake-burn wheels.

These illustrations of improper repairs, careless testing

and jjoor maintenance convey some idea of the importance

and value of a man in charge of maintenance who properly

supervises the airbrake work. The fact that a railroad em-
ploys an air brake instructor or super\-isor to have general

charge of the air brake department, does not in any way
relieve the man in charge of maintenance of the responsi-

bility of knowing absolutely that the air brake work of the

men under his supervision is of tiie proper character. In

the case of the repair man in the car department, this duty

falls upon the car foreman. The car foreman should ob-

tain all assistance and instructions possible from the air

brake instructor and encourage the men under him to do

likewise.

Initial Inspection Test.—Cut in brakes on all cars not

carded, and see that all air brake parts and piping, as well

as foundation brake rigging, are m place, properly located

and in good condition. Care should be taken to examine

train pipe for rusted or worn places at the body bolster,

for defects or corrosion at the angle cock nipple, and for

condition of the retaining pipe at Ihe end sill bend. Brake

pipes should then be blown out. The larake system should

then be charged to at least 70 lb. and inspected for leakage,

to see that pipe clamps are in place and that nuts on bolts

holding cylinders and reservoirs are tight. Leaky angle

cocks and porous hose should be removed and replaced with

hose and angle cocks that have been tested in the air brake

room.

Retaining Valve and Brake Cylinder Test.—After making
initial inspection, retaining valve handles should be turned

up and brakes applied by making a sen'ice reduction of

20 lb., not more than five cars being tested at one time.

See if all !)rakes have applied. Release, and one minute

after the exhaust at the retaining valve begins brake shoes

should still be firmly against the wheels so they cannot be

moved with club or foot. Should there be practically no

exhaust from the retaining valve when the handle is turned

down it indicates a defective retaining valve, leaky retain-

ing pipe or a leak\- brake cylinder leather. It must be

determined at each inspection that both exhaust ports of

retaining valve are not clogged up by paint and dirt; that

cork kc'.s are not leak-'ng; that handle^ are in good order.
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and that the retaining valve is properly secured and stands

perpendicular.

Brakes that do not apply with a ser%-ice reduction; that

apply quick action with a service reduction; that have leaky
brake cylinder packing leathers; that have leaks at exhaust
ports of triple valve, or tliose on system cars that have not

been cleaned for eight months and foreign cars that have
not been cleaned for twelve months, should have the triple

valves removed and replaced with triple valves that have
been cleaned and tested in accordance with M. C. B. stand-
ard practice, brake cylinders and dirt collectors cleaned,

branch pipes blowTi out, branch pi|)e strainers cleaned and
renewed if not in good condition, cylinders tested and sten-

cilled according to M. C. B. standard practice.

After brakes have been cleaned and assembled, and pis-

ton travel adjusted, apply and release the brake several times

to set tlie packing leather out against the wall of the cylin-

der: then make a 20-lb. brake pipe reduction and make a

mark on the piston sleeve j4-in- from the non-pressure head
and note at the expiration of three minutes if the mark is

still visible. If not there is excessive brake cylinder leak-

age which must be located and repaired. Piston travel must
be adjusted to between seven in. and 8 in. with a 20-lb.

ser\-ice reduction from an initial brake pipe pressure of at

least 70 lb. .\ny Ijrake shoes must be renewed Ijefore the

piston travel is adjusted.

The Terminal Test.—No train should be pemiitted to

leave a tentiinal without a terminal test. The brakes should

be fully applied and thoroughly inspected while brakes are

applied to note any irregularity that would be liable to

produce train shocks and break-in-twos. Trains in transit

over large systems of railroads should be tested at each divi-

sion [)oint and for such test we recommend an incoming

brake test. The outgoing freight brake test should be merely

a check against error. To then set out defective brakes for

repairs is to disorganize despatching and switching, thus

delaying cars ready to proceed and greatly augmenting ex-

penses.

Inroming Freight Brake Terminal Test.—Enginemen and
trainmen on arrival at the terminal will leave the brakes

applied by a 20-lb. service reduction made from 70 lb. On
its completion he will give one short whistle blast as advice

to Ijrakeman that he may cut off and to inspectors that in-

spection niav begin. The brakeman will not close angle

corks until this signal is given.

On Ijrakes being applied inspectors will rapidly examine

for pistol travel, brakes failing to apply, any that have

leaked off and brake pipe leaks, indicating the defects with

chalk. .After completing the inspection, repair the defects

that should be cared for in the yard. For other defects

bad-order the cars for repair tracks unless impracticable,

as may Ije with perishable or time freight. The air brake

and the general inspection must not be combined.

Brake Pipe Leakage.—Excessive brake pipe leakage

wastes air, takes away from the e;igineman the ability to

control the amount of brake applications, contributes to

brake -ticking, causes overheating of the air compressor and

e^-en prevents the maintenance of standard brake pipe pres-

sure. Hence, it must be avoided.

Brake pipe leakage is produced in numerous ways, Ijut

the most common causes for it are poorly clamped piping

that will [)crmit .shifting in switch movements or shocks on

the road, and allowing train and yard men to pull ho.se

apart instead of separating them by hand, as this produces

spread coupling jaws, destroys gaskets and creates porous

ho5«.

Brake cylinder and auxiliary leakage are just as produc-

tive of damage to trains as is brake pipe leakage. If a

triple valve permits the desired pressure to pass from the

auxiliary rc-er\-oir to the brake cylinder and then <lue to a

bad I'-ather in the cylinder or defectve gasket under the

pressure head the pressure is permitted to leak to the at-

mosphere, the effectiveness of that brake is lost. On the
otlier hand, if we have a leaky auxiliary, either from a
carelessly applied drain plug or a poorly fitting exhaust
valve or a slide valve leaking, then after an application the

auxiliar)- pressure leaks down until two or three lb. below
the brake pipe pressure when the brake will release.

Other factors that assist in producing leakage are brake
pipes applied out of proper height and distance from the
face of the coupler; nipple ends broken off and new threads
cut on old nipples, shortening the brake pipe, and angle
cocks applied and not given the proper angle toward center

of track.

Defective Triple Valves.—With the brake pipe and aux-
iliar)' fully charged trainmen, in separating the train, often

close only the angle cock on the portion of train to be moved
and then pull the brake hose apart, setting all the brakes
in emergency on the standing portion of the train. Re-
peatedly applying brakes in emergency in this manner is

frequentl}- the cause of triple valves becoming defective on
account of bent emergency piston stems. The only remedy
is to remove and repair them.

Undesired quick action can be caused by permitting triple

valves to become dirty and gummv to the extent that the

piston sticks and requires a high differential to cause a
movement. It can also be caused, especially with long
trains, by a ver}- light brake application or a ver)' slow re-

duction where it would be avoided by braking according
to proper methods.

How Train Shocks May Be Eliminated.—To prevent

damaging shocks in long trains braking power must be as

near unifonn as jMssiljle on all cars, and that loaded and
empty cars be so distributed that tlie greater part of each
will not be at the head end or rear end of trains.

Long piston travel is preferable to short piston travel,

because the cylinder pressure will be built up more .slowlv

and consequently any movement of slack in the train will

take place proportionately slower, with a reduction in the

velocity difference between cars. While there will be a

considerable difference in the cylinder pressure between a

five-in. and seven-in. travel at the beginning of a brake
application, the pressures will be nearly equal when the brake
is fully applied. If the piston travel is short, say five in.,

it is possible to develop a high \in\ke cylinder pressure (45

lb.) at the head end with a 10 lb. reduction before the be-

ginning of brake application at the rear. This causes the

slack to run in from the rear, sometimes with very damaging
results if the speed is low. If the piston travel is long, say

eight or nine in. standing travel, it is possible to make the

same reduction and only produce 20 to 25 lb. cylinder pres-

sure, less than one-half the pressure jtroduced with the short

piston travel. This reduces the rate of retardation set up on

the head end of the train, and consequently the severity of

any slack action due to a run-in of the slack.

Excessive Draw Bar Slack.—Another liberal contributor

to train .shocks and break-in-twos is excessive draw Ijar

slack. The inspector should be instructed to watcii this

feature closely and make every effort to have cars with un-

due draw bar slack sent to the repair tracks in order that

this may be corrected.

With no slack and good draft rigging, trains could not

I)e broken in two. The same can be said witli slack either

all in or all out and held so. The damage arises from
its sudden change. When slack runs in or out rapidly one

part of the train gradually attains a lower speed than the

other and the shock is the result of the draft rigging having

to suddenly make the speed uniform on the instant the

slack is all in or out. How heavy the sliock will be depends

mainly on the difference in speed that must instantly be

made uniform and on the weight that mu.st suddenly be

altererl in speed. We-'ght is important, but change in speed
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is more so, as clianginj; it suddenly ihrec miles per hour will

cause nine times the shock than will a similar quick change

of one mile per hour.

The report was signed by E. H;.rtenstein, chairman; O.

H. Bradbury and John Foster.

DISCUSSION

Among the points emjihasized in the discussion of this

report was the necessity for setting the brakes w-ith a full

ajiplication on incoming trains and the stretching test, in

order that the condition of the brakes may be observed and

the necessaPi- repairs made during the time that the cars are

in the terminal rather than after the outgoing trains have

been made up and are ready to depart, and also for the

purpose of inspecting worn knuckles and abnormal slack in

the draft gear. The need for greater co-operation on the

part of enginemcn and trainmen in making these tests was

brought out. It is often obsened that the angle cocks be-

tween the locomotive and train are closed even before the

train has been brought to a full stop. The practice of in-

specting and cleaning brake cylinders and triple valves on

team and house tracks which is now followed by some

roads was endorsed. This insures that the brakes on the

cars will be in good condition when they are made up into

trains and that they will remain in the trains until they

reach their destination. As a means of maintaining a rea-

sonabh' constant piston travel with a minimum amount of

labor, it was suggested that care be exercised at shops and

repair tracks to see that brake shoes on a car are not of

uniform thickness, but vary considerably between the limits

of a new shoe and one ready to scrap. The ideal condition

would be to have one new shoe, with a maximum wearing

thickness of about 1 in., and the other shoes ranging in

thickness in successive steps of 's-in. wear, the thinnest one

being within Vs in. of the scrapping limit. Under this

ideal condition the shoes would be renewed successively one

at a time at inter\-als of '/s-in. wear, witli a correspondingly

small variation in the piston travel from the desired amount

for which the brake rigging was adjusted.

The association adopted a motion recommending to the

Master Car Builders' Association that Rule 6 be supple-

mented by a provision permitting all roads to clean brake

cylinders and triple valves on foreign cars sent to the repair

track for other defects, nine months after the previous

cleaning.

OTHER BUSINESS

Reports w-ere also submitted on the cross-compound air

compressor; on the maintenance and operation of the feed

valve, outlining the practice on the Canadian Northern, of

concentrating the repairing of feed valves at a few points

where competent labor may be maintained, and a specialized

system of repairs for which a complete set of gages, special

reamers, etc., has been developed; on M. C. B. freight brake

stencilling, and on proposed changes in the recommended

practice of the association. The stencilling report recom-

mended that when either the triple valve or the brake cylinder

must be cleaned, lubricated and tested, all other parts, in-

cluding the retaining valve and the dirt collector, be cared

for at the same time, and that any other repairs needed by

the brake equipment be made then. It was suggested that

this practice would save time and money, and would insure

getting more service from cars than is obtained with the pres-

ent practice of stencilling and maintaining each part separ-

ately at different times. This recommendation was adopted

by the association to be presented to the Train Brake and
Signal Committee of the ^I. C. B. Association.

The conservation of material and supplies was discussed

at Wednesday's session, and the topic was assigned as the

subject of a committee report to be prepared from the data

presented by the members during the discussion and from

a more complete sur\'ey of the possibilities of consenation of

air brake materials.

In addition to speeches by C. H. Weaver and D. R.

MacBain, short addresses were given at the opening session

by W, O. Thomi)son of the New York Central Lines; Mar-
tin Beman. director of Public A\'elfare of the city of Cleve-

land, and AA'. S. Stone of the Brotherhood of Locomotive
Engineers. On Wednesday evening Walter \'. Turner gave

a lecture on freak inventions.

The trea'-urcr reported the largest balance that the asso-

ciation has ever had in its treasury, and the executive com-
mittee voted to invest $1,000 in War Saving Certificates.

The secretary advi.sed that the membership was now over

1,000. The officers elected were as follows: President F. J.

Barry, New York, Ontario & Western; first vice-president,

T. F. Lyons, New York Central ; second vice-president, L.

P. Strceter. Illinois Central; secretar}-, F. M. Nellis. West-
inghouse Air Brake Company; treasurer. Otto Best. Nathan
Manufacturing Company.

THE POOR LITTLE RICH BILL

BY GLADYS SCHUSTER

'^^'ho are you?"' our editor said yesterday, when a sick

looking stranger appeared before him. "You look a bit

familiar, although I'm sure I haven't feen you for some

time.''

'T'm A. Dollar Bill," the stranger weakly answered.

"Oh—pleased to recognize you. Dollar Bill," cordially

Ijeamed our editor, holding out his hand. "You IcKik a bit

weak, old friend. \A"hat's the matter?"

"I'm not the same Bill I used to be," mournfully said the

visitor. "I can only do about half the work 1 used to do

before the war,"

'"Pretty toughj' our editor reflected. "Have you been to

see the doctor?"

"I went to see Dr. McAdoo," answered Bill, "and he told

me that I'll never get my strength back until after the war.

He said I ought to gain at least 25c. or 50c. in weight then.

In the meantime, he said, I ought to have a rest, and my
owner ought to lay me aside against the day when I will be

worth more."

"That isn't a Ijad idea," obser\-ed our editor.

'T know,'' continued Bill, "that some of us Bills must
go for fcKxl and clothing, no matter how weak we get. But
there are lots of us that are going for luxuries and things

that our owners don't really need. The fast times are kill-

ing us. I thought, if I called it to your attention you might
say a word for us. Dr. McAdoo said a dose of publicity

would help me. Now, of course, I don't want people to put

me in a sock or behind the clock case until the Huns are

defeated. My value will increase by investing me in abso-

lute safety."

"How, for instance?" asked our editor, sympathetically.

"If you take four of us and add 17c. to us this month,

making $4.17 in all, you can buy a War Savings Stamp
from Uncle Sam that will make me worth exactly $5 cash to

you on Januar}' 1, 1923, and worth even more when vou con-

sider how much more $5 will buy then than now. There is

nothing imaginary or theoretical about it, either. We Dollar

Bills are valuable only because we can buy things people

want. I am more valuable when I can Ijuy more of those

things than when I can buy less of them. And L'ncle Sam
will gain while you gain. He will have the use of your
money when he sorely needs it, and, believe me, he needs

it. And I, Mr. Dollar Bill, will have the patriotic feeling

that we have worked together for victon-.''

"Bill, you know what you are talking about!" exclaimed

our editor. "Evervbodv ought to follow vour advice."



2-10-2 Type Locomotives for the U. P.

Built for Service on Heavy Grade Di\ision. Road
Tests Show Unusually Low \\'eight per Horse Power

SE\"ERAL months ago the Union Pacific received from

the Baldwin Locomotive Works 15 locomotives of the

2-10-2 type. These were part of an order of 21 loco-

motives, the others being placed in service on the Los Angeles

and Salt Lake and the Utah railway. The locomotives were

designed under the super\-ision of C. E. Fuller, superin-

tendent motive power and machiner)- and A. H. Fetters,

mechanical engineer, and were built particularly for use

between Ogden, Utah, and Evanston, Wyo. This division

has long heav\' grades, the maximum grade being 1.20 per

it}- for the heavy class of freight service in which these

engines are used.

The boiler is of the straight-top t)-pe with a wide, deep

firebox placed back of the drivers and over the rear truck.

.\ combustion chamber four feet long extends forward into

the boiler barrel, and the tubes have a length of 22 ft The
middle barrel ring has a slope on the bottom to provide a

sufficiently deep water space under the combustion chamber.

All seams in the firebox and combustion chamber are welded

with the exception of that uniting the back sheet with the

^^^ _%7 A'^ S^-'

Profile of the Union Pacific Between Ogden, Utah, and Evanston. Wyon

cent with a 4 degree curve, uncompensated, which is equiva-

lent to a grade of 1.36 per cent on straight track. Recon-

struction work is now in progress on this division and all

grades are being reduced to 1.14 per cent, compensated for

cun-ature. The principal object which was kept in mind in

designing the 2-10-2 t\pe locomotives was to make them

capable of handling the same train over the reconstructed

line between Ogden and Evanston, that the Mikado t\pe

crown sheet and side sheets. The seam around the firedoor

opening is also welded. Flexible staybolts are used in the

breaking zone and in the six front rows of stays over the

combustion chamber. At the point where the three upper

rows of flexible stays on each side pass through the boiler

barrel, bosses are welded to the sheet in order to pro\nde a

sufficient number of threads for the staybolt sleeves. Both

the coal burning and oil burning locomotives are equipped

Heavy Freight Lo otive for the Union Pacific Which Develops 2,950 Horsepower

locomotives haul on the line east of Evanston, where for 400

miles the maximum grade is .81 per cent.

The 2-10-2 type locomotives have a rated tractive effort

of 70,450 lb. with 285,500 lb. on the driving-wheels, the ratio

of adhesion being 4.05. The total equivalent heating sur-

face is 7,045 square feet or 1 square foot for each 10 lb.

of tractive effort. This ratio indicates ample steaming capac-

with Security sectional arches and the coal burners are fired

by Street type "C stokers. The superheater consists of 45

elements and has a superheating surface of 1,262 square ft.

The piston valves are 15 in. in diameter and arc driven

by W'alschaert valve gear which is controlled by a Ragonnet

power reverse gear having both air and steam connection.

The piston heads, a drawing of which is shown below, are

321
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steel castings of dished section, seven inches wide, with

phosphor bronze bearing rings and gun iron packing rings.

The phosphor bronze rim is cast on the piston before the

grooves for the packing rings are turned. Inspection of these

pistons after six months' service showed that they had worn
less than lu in. The piston rods are of open-hearth steel, heat-

bilt type, with equalized trucks and one piece cast steel

frame.

RESULTS OF RO.^D TESTS

The Union Pacific has conducted road tests of locomotives

of many different types and classes. From the results of

Piston SDeed ft. per :nin to 250
Ratio ci" M. E. P. to (saturated) .85

Boiler pressure (superheated) .85

300
.785
.785

400
.700
.700

500
.615
.615

600
.540
.542

800
.420
.445

900
.360
.390

1,000
.305
.335

1,100
.260
.295

1,200
.220
.255

1,300 1,400 1,500
.185 .155 .125
.220 .190 .160

treated and hollow-bored. The same material is used for

the crank pins and driving and trailing a.xles which are

also hollow-bored. The reciprocating parts are unusually

light, the total weight being only 1,925 lb. The dynamic
augment of the wheel load at diameter speed does not e.xceed

48.6 per cent of the weight on the wheel. Long driving

boxes are applied to the main axle and lateral motion boxe-

to the front axle. The latter are used in connection with the

Economy constant resistance leading truck.

The frames are annealed vanadium steel castings sy'z in

wide and spaced 42 in. between centers. They are braced

transversely between adjacent drivins wheels and also at the

third, fourth and fifth pairs of drivins; pedestals. The driv-

ing box wedges are self-adjusting. The Commonwealth rear

fraiiT? crrdle 's ppplied in combination with the Delta t-a'l'of;
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This is ol)iaiiK'd from the curve of maximum tractive effort

by subtracting 22.2 lb. per ton weight on drivers for machine

friction, and 4.5 lb. per ton weight on the leading and trailing

trucks and. tender trucks, this being an average value for

train resistance at low and medium speeds. The points

from Rock Springs, Wyo. The average amount burned per

trip was 48,627 lb., which is at the rate of 9,725 It), per

hour or 115.7 lb. per square foot of grate area per hour.

The average coal consumption per 1,000 gross ton miles was

358.4 lb. The average evaporation per trip was 27,283

Tmile II — Det.mls of Engine Perform.\nce

Reverse
Speed lever

Location m.p.h. (notch)

Castle Rock Start Cor.

Leaving Castle Rock 5 12

Leaving Castle Rock 714 12

Leaving Castle Rock 10 12

Mile Post 933 12^^ 12

P.nssintr Uintah 15 10

Mi.e Post 987 20 6

Mile Post 990 22^ 6

Mile Post 98" 25 4

Mile Post 988 27y2 7

Mile Post 969 30 5

Mile Post 973 32 5

Mile Post 962 35 4

Mile Post 959 37 yi 3

•Weight of erg. and ten., 267 tons.

Throttle



THE marked increase in the costs of production in Russia

in recent years has been mainly due to the constantly

increasing cost of labor. Highly efficient, new, powerful

machinery, labor-saving devices and automatic machinery

counteract this increase to a certain extent, but cannot be

solely relied upon to keep the cost of production down un-

less combined with the increased efficiency of labor. !Mod-

em equipment is very costly and proves to be but an addi-

tional burden if not worked to its full capacity. Therefore,

in the vital problem common to all modem industries of

how to keep the cost of production down, the question of

increasing the efficiency of labor is of the greatest impor-

tance, and in many instances it is even more important

than modernizing and improving the equipment. This is

particularly true in regard to railway shops.

Compulson,' methods of increasing the efficiency of work-

men have been discarded, as they do not produce results

The prosp>ect of material benefits, otherwise better earnings.

is the onl}' motive power that will make an average man
work with more zeal. With this end in view, namely, to

give the workman an incentive to increase his efficiency, sev-

eral systems of wage payments have been devised and tried

out, but none of them could be considered perfect so far,

as none of them equally well satisfies employer and the

employee. Before submitting the following plan proposed

by the author, a brief, critical review will be made of the

most typical systems of wage payments, so as to bring out

*Mr. Smogorjevsky has traveled abroad investigating the actual results

of application of various wage payment systems wherever possible. He
invented an instrun-ent for drawing the Pasqual Curve, thus giving the

practical application to a solution of three-section of acute angles graphi-

cally. Since his connection with the railroad shop at Dvinsk he has studied

the system? of wasc pavments, their application and results, attitude of

workmen to these different .-iystcnis, their psychology and desires. Early in

1913 he began the investigations for the purposes of determining the

periods of time consumed per operations and gradually readjusted piece

prices and wage rates. At first the attempt to investigate and record
results and readjust the piece prices was met with objections, workmen
natura'ly supposing that it is no more than a usual attempt to reduce their

earnings. To offset this he resorted to a diplomatic course, placing posters

explaining briefly the syllem and its workings, and held several meetingi

for the purposes. The result was more than had been expected, the work-

men btcamp rather enthusiastic and afterwards cooperated in all possible

ways. He began the application of a system in August, 1914, and a year

later r>vin!k was evacuated. Of course, in such a short time it is hard

10 expect to have definite data so as to finally approve or disapprove the

system, yet as far as could be judged the results were excellent. In
changir'g to this new system one of the most difficult points was to deter-

mine the ratef for Ihoie that had been working in a place already for a

considerable lime, it had to be done considering their last earnings, their

abilities and age. Thi« article was translated by Jamei Gray, formerly of

the Russian Mission of Ways and fcmmunications in America, from an
address by Mr. Smogorjevsky in 1914 at the convention of railroad en-

gineers and cost accountants. The address of Mr. Smogorjevsky was ap-

proved, and he was authorized to try out the system unofficially. The war
and thp evpciialion of the Dvinsk shojw stopped the further experimenting

for the time being.

more clearl}' the necessary rec^uirements of a perfect s}'stem.

STRAIGHT PIECEWORK SYSTEM

A Straight piecework system is the oldest and most ex-

tensively used up to the present time, and is in operation

in Russian railway shops. According to this system, the

actual earnings of the men are determined by the piece price

and the output, but there are no rules or regulations pro-

vided for guidance in determining the piece prices. This
matter is left entirely to the judgment of the head of the

department, and ver}- often no particular investigation is

made of the actual time required for the performance of

the work. Independent of the actual earnings, there is a

day wage set for each and every man, which is a guaran-
tee of the minimum earnings. This day wage is usually
much lower than the actual earnings, and is increased from
time to time. The amount of the increase and the period
of time after which a man is entitled to such increase is

also left to the judgment of the man in charge. Then jjeri-

odically the actual earnings are summed up for the period
of time and the ratio of this total to the sum of the daily

wages for the same period serves as a kind of criterion to

verify the piece prices.

The weak point of this system is the absence of rules

for a determination of the piece prices. Left entirely to

the discretion of the man in charge, piece prices bear a

highly individual character. Some work happens to be
undervalued, so as to leave a very low margin of possible

surplus earnings, and some is overvalued. The result is

that in the case of undervaluation there is always dissatis-

faction on the part of the employees, and in the case of
overvaluation, the workmen usually reduce the output pur-
posely, so as not to give any reasons for a readjustment
of the piece prices. Each attempt to readjust the prices

is met with objections, ronsefjuently this system, while it

increases the efficiency in many cases, could not ultimately

guarantee the reduction of the cost of production, and, fur-

thermore, it does not guarantee a just compensation to the

workmen. Very often a mechanic of rather limited ability

makes big pay simply Ijecause he was lucky enough to get

an overvalued piece of work, while a good man may happen
to make just the minimum wage because the job he is work-
ing on has been undervalued.

PRUSSO-HESSIAN SYSTEM

This system introduces a new element into consideration,
which is the piece time, or the time taken to perform the task

325
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by an average mechanic. The day wage i.s imreased period-

ically and systematically, according to the lengtii of service

and the piece price is determined by the day wage and the

piece time. This system gives a more staijle basis for de-

termining piece prices, but they are standardized, which from

a technical point of view is not advisai>le because the methods

of i)roduction change constantly and therefore the piece time

of tothiy may l)e ob.-;olete tomorrow. The method of deter-

mining the piece time, although a great improvement as com-

pared with tiiat used in the straight piece work system, can

not be considered perfect, as it depends greatly on circum-

stances. Usually, when given a new piece of work, the

mechanic understands that the time required to do it will be

considered when detennining the piece time and he will pur-

posely slow down so as to get a good price.

The increase of wages periodically and systematically is a

good point as it tends to keep the man in one place, but as

it is done considering simply the length of service, and no

other individual qualities, it fails. The increases do not

ile[KMul on a man's abilit)- or his zeal, and it doesn't take a

good mechanic long to find out that no matter how hard he

may try under this system he will never receive very much

more than liis neighbor of limited abilities. Consequently,

he either looks for a better chance in some other place, where

he can get a fairer compensation for his skill and e.xtra

efforts, or he becomes indifferent to his work.

THE DirFERENTUL TAYLOR SYSTEM

This svstem determines the piece time by an investigation

of the periods of time necessary for the performance of each

operation. It sets a high standard for the day's work; it

pays a high premium for those who are able to live up to

that standard and considerably reduces the pay of those who

fail, and after repeated failures, these men are usually dis-

charged. The piece time is made up of elementary or unit

times necessary for each and every operation, and necessarily

it is more correct than when determined in any other way.

The Taylor S)'stem artificially sorts out first-class me-

chanics from the rest who are simply thrown out. The effect

on the industry is most beneficial and from the employer's

point of view possibly this system is the best, but naturally,

It is greatly opposed by employees, and, being thoroughly

acquainted With the ps3chology of the Russian workman, I

would say that it could not be applied to a ver)- great e.xtent

in Russia. The labor trouble caused by the adoption of this

system will more than oft'set its benefits, and from a human

point of view it cannot be recommended. Besides these three

systems there are many others, but in most cases they are

variations of those just described. Among them is the gang

system, where the work is distributed among different gangs

and the total gang earnings are divided among its members

in proportion to their wage rates. The bonus system also

may be mentioned.

In view of the above mentioned limitations it will be evi-

dent that the theoretically perfect wage system on the one

hand must positively guarantee to the employer the increased

efficiency of labor and consequent reduction of costs, and on

the other hand, it must guarantee a rational and just com-

pensation to the workmen according to their ability and

efforts. It must provide also for the increase of wages with

years of service. This will prevent the constant turnover of

labor, which is one of the greatest evils of the present-day

labor conditions.

The system of wage payment about to be described does

not pretend to be an original one but essentially it includes

all the good points of the Taylor and the Prusso-Hessian

systems with slight variations. Moreover it is a great im-

provement over those systems and overcomes most of the

difficulties which are the natural results of their application.

The Taylor method of determining the piece time as made

up of periods of time consumed per operation, is the best.

Some of these periods or unit limes, as for instance the time

necessary to take a cut, depend exclusively on the properties

of the machinery, materials used for manufacturing pur-

I)oses, grades of tool steel, etc. Some of them, like the time

consumed in setting up work, regrinding the cutter, will

depend on the skill and experience of the workman, and some

will dc])end on sujjplementary equi])ment of the shop, such

as transjjortation facilities, lifting facilities, etc. Con.se-

([uentlx-, tiie periods of time per operation referred to can

jje determined ijy a forestudy and observation of the prop-

erties of the machinery and materials. To determine the

jjcriods of time ]>er operation is the preliminar)- and most

important iiart of the work, and if applied in Russian rail-

way shops, where it has never been tried up to the present,

it will take probaijly about two or three years, but when

records are completed the matter of determining the piece

time, otherwise, summing up the differential times, will be

an easv task. Beside? this, when any improvement in equip-

ment is made, which will necessitate the readjustment of the

piece time, this can be done very easily by determining the

period of time per operation on a new machine and substitut-

ing it instead of the period of time taken on the old machine.

Very often the same piece of work can be done on various

niacliines and on account of the difference in these machines

the piece time will change and therefore the piece time should

be deteniiined not only for each and every piece of work, but

for each and every machine. This will give valuable in-

formation or data to the manufacturer as he will be able to

see from these figures the relative advantages of different

machines for a particular job. It will also train the work-

man to understand that the piece time is not something ab-

stract and standard, but is closely related to the properties

of the machinery and tools used for the work, and then if

any adjustment of piece time becomes necessary on account

of improvement of the equipment this will seem but natural

and will cause no objections.

The piece time determined by the above investigation is

the minimum time, in w-hich it is possible to turn out the

work. Its attainment is possible only under ideal conditions

and under normal conditions the same piece of work will take

a little more time. This increase in time will have to be

determined for each shop separately by recording the time

consumed per operation by some of the workmen and finding

an average. This should be compared with the min'mum
time, bearing in mind that a margin must be left for an

average workman to earn at least a small surplus above the

wage rates so as to coax him to intensify his efforts. Con-

sidering this increase in piece time as normal, we come to a

normal piece time which is the basis of the proposed system.

THE SMOGORJEVSKY SYSTEM

The most convenient wage rate as applied to this system

will be the rate per hour. The rate per hour multiplied by

the normal piece time will determine the cost per piece. The
piece time multiplied l)y the number of pieces of work turned

out will determine the earned hours, so to speak, and the

rate per hour multiplied by this number will give the actual

earnings in dollars and cents.

The rates per hour, of course, will be greatly influenced

by the perpetual law of supply and demand, and must be set

so as to allow an average workman to earn a standard

wage, when working the regular number of hours per day.

In regard to Russian railway shops the rates will have to

be increased as at present they are unreasonably low.

As each workman, according to his individual qualities,

can perform the work in more or less than normal time, his

daily earnings will change accordingly and the ratio of his

earnings for any period of time to the total of his wages

for the same period of time will detemiine his efficiency.

With the increased efficiency of labor, the cost of production

will 20 down. The efficient mechanic will he more useful
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to tlie industry and therefore he will expect and ought to

get more than his neighbor of more limited ability. Under
this system of wage rates he will be able to go as high as his

skill and ambjtion will permit.

But a man's wage rate should depend also on his length

of service because with years he gets more experience and
more knowledge of his line of trade. In short, he is more
valuable than a new man who just starts in. The man who
has lieen in the shop for several years knows all the ins and
outs, and there is no time lost in breaking him in, so the

raise in wages with years is no more than just. The Prusso-
Hessian system took into consideration the length of service

but failed l^ecause other qualities were neglected. Men differ

greatly in their jjersonal characteristics and abilities and
those thai are more skilled, more experienced and more at-

tentive to their work must be distinguished.

In giving raises then, it is necessary to take into considera-

tion three co-efficients. First, the co-efficient of efficiency,

which is the ratio of the total earnings for any period of time

to the total wages for the same period. Second, the co-

efficient of quality, which is the ratio of the difference

of the earnings and costs of the rejected work to the total

earnings. For instance, if the yearly earnings of a mechanic
are SI,000 and the cost of rejected work is $.30, then the co-

efficient of quality will be: ($1,000 — $30) : $1,000 = $970:

$1,000 = .97. Third, the co-efficient of attendance, which
is the ratio of the number of days the workman has been

in the shop to the total of working days for the same period.

The amount of raise should be standardized, but the periods

of time, after which a man is entitled to a raise will differ

according to the product of his co-efficients, and strictly in

accordance with a wage scale, which will look something

like the following:

Co-officients Periods of time
after which the

Efficiency Quality Attenda
a ,S ^

. 1,3-1.4 .99 .98

. 1.2-1.299 .98 .96

. 1.1-1.199 .97 .94

. 1.0-1.099 .96 .91

.Les.Mhanl

orkit

titled to a raise

1.4 years
1.6 years
1.8 years
2.0 years

1 Wage is not
increased.

-A.3 seen from the above table, all employees are grouped

in five cla.s3es, according to their individual qualities. A
man of each group will get an increase after a certain period

of time as indicated. The men that will come into the fifth

group, whose product of co-efficients is below one do not get

the increa.se. of course, and eventually are discharged if after

a fair trial on some other work they fail to make a better

showing. It may be stated that the above table is given

simply for the purpose of illustrating the system, and does

not represent actual figures taken in practice. In reality,

according to circumstances the number of classes could be

increased or decreased, and also the periods of time, after

which a man is entitled to a higher wage, may l>e determined

by the actual figures for the three co-efficients.

Periodical and systematic increa.scs in wages depending

on these three co-efficients is the basic principle of the system

which for the sake of clearness may be summed up as fol-

lows :

First.—By investigation, observation and a thorough study

the periods of time necessary for the performance of each

and every operation for each and every machine are deter-

mined. These elementary times are summed up, thus deter-

mining the minimum piece time or base time.

Second.—The minimum piece time is increased according

to experimental data, thus determining the normal p-iece lime.

Third.—A rate per hour is set for every class of mechanic,

and this rate is increased systematically according to scale in

reverse profxjrtion to the product of their co-efficients of effi-

ciency, quality and attendance, the co-efficients licing tlu- ab-

stract expression of individual qualities.

Fourth.—Output and normal piece time determine the
number of hours the workman gets paid for; the rate per hour
and this number of hours determine the actual earnings, and
tlie rate multiplied by the normal piece time will give the cost
per piece.

The .system of wage payments being outlined, it remains
to prove that it will come up to the requirements of a better
system; i. e., to prove whether it guarantees the employer the
increased efficiency of labor and reduction of costs, and to
the workmen a ju.st compensation according to their skill,

experience, extra efforts, and length of service. The answers
to these questions are practically self-evident, but the follow-
ing discussion will perhaps convince those who are skeptical.

The workman increases his efficiency when he has a rea-
sonable outside impulse to do so. This impulse, as men-
tioned before, could t)e nothing else but the prospect of bet-
ter earnings. As e.xplained, this system gives every man a
chance to perfonn his work in a shorter time and thus in-

crease his earnings. On the other hand, the piece price is

determined by the rate per hour and piece time. If a man
gets more per hour he gets a better piece price. Everyone has
an equal chance to increase his rate per hour by increasing his
co-efficients of efficiency, quality and attendance. The higher
these co-efficients are, the sooner he will get the increase.

These two reasons prompt the men to intensify their efforts to

turn out more and better work, and the effects on the industry
will no doubt be the increased efficiency of labor and reduc-
tion of costs. The actual earnings of the workmen as affected
by these two factors, i. e., increa.se of efficiency and periodical
increase of wage rates, are illustrated graphically in Fig. 1.

The scientific method of determining the piece times also will

do much for the reduction of costs, at least in those industries
where it has not been applied up to the present, and where
many operations just now happen to be considerably over-
valued.

In regard to the second requirement of the system, that a

just compensation be guaranteed for everyone, there are four
factors to consider; output, length of service, or age of work-
men, and skill or experience. Therefore, the system proposed
is believed to be more just than any other, as it takes them
all into consideration. Furthermore, the individual qualities

are valued objectively, referring to actual records of perform-
ance, and all the increases in wages or adjustments of piece

time are done systematically according to wage payment
scales. The men are given a fair and equal chance to in-
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be assured and ihe result will be a reduction in the cost of

production provided the periodical increase in wages does not

offset the benefits of other factors that make up the system.

Rr.Dl'CTION IN COST OF PRODUCTIOX

This is a point concerning which questions may be raised

and the following will prove that it will not happen.

Suppose that the total output of a certain shop and the total

number of men employed remain constant. Under such

circumstances any fluctuation of average wage rates will cause

a change in costs per piece. An increase of wage rates will

cause an increase of costs per piece and vice versa. As the

wage rates are raised from time to time and the costs per

jjiece are determined by the rate per hour and time consumed

per piece, it is obvious that the cost of production of the

same piece of work will vary depending on the rate per hour

of the man who is working on it, yet the total costs can be

maintained on the same level or lowered if it is possible to

keep the average rate constant or lower it.

To prove that under this system the increase of wage rates

of some of the men will not increase the average rate, the rela-

tion between the factors that influence this average rate will

have to be expressed in algebraic formulae.
Let:

po = Average rate per hour of a workman for all the

time of his being employed,
p = Average rate per hour of all the nien in the shop

at any time.

T = Average length of employment of a workman,
t = Average interval between two consecutive raises

in wages.

ing the equation considering the p to be unknown, the equa-
tion becomes:

n = . = Average number of raises in wages a '

t gets during all the time of his being in e

m =: Amount of raise in cents,

a = Coefficient, which is ratio of the starting

an average wage.

Pi = apo =: Starting rate per hour.
^ = Co-efficient, which is the ratio of maxmu

to average wage.
: /3i\, =: apo + mn — Maximum rate per hour.

y — Number of men changed during one year.

lorkn
nploy

= yt = Number of men changed betwe
raises, per 100 men.

The average wage could be determined by adding the mini-

mum and ma.'iinium wages and dividing by two which gives

the following equation:

Pi -I- Pa apo -f /3po ^ 2ap(, + mn

T—

t

or substituting instead of n:
t

m(T—t)

Po = (1)

2t(l—a)

Next, to express in a formula the relation betw-een p and y
supposing that the turnover of labor is due solely to natural

causes, such as death, loss of ability, etc., and that the average

rate should remain constant. Under this supposition we may
say that most of the men falling out will be the ones that get

the highest rate, pj = /3po and all that start are getting pi =
a P(,.

Total of hour rates pur 100 men at the average rate = po

will be

lOOp (a)

After a completion of an exchange of .v workmen between

two consecutive raises, the same total of rates per 100 men
can be expressed thus:

(100— X) (pi.f m) -t-apx (b)

where
lOOp — ;3px (100 — /3x)p

~
100 — X ~ lOO —

X

As the total of rates per hour per any number of men
ought to be equal at any time

lOOp = (100 — x) (pi + m) -1- apx

or substituting instead of />' its meaning from (c) and solv-

2x(l-a)

substituting yl instead of x:

.(2)
JytCl --0)

As the average rate of any workman for all the time of

his being in employ should not differ materially from an
a\erage rate per hour of all the workmen at any time, equa-
tions (1) and (2) give a new equation:

11111— t) nulOO — yt)

Jtd— o; Jytd — a)

Reducing this equation to its simplest form and solving

it considering the y to be unknown:

ICO
: = -— (*)

T

If T — 40 years, then y = 2.5 men per 100 men or 2.5

per cent.

Equation (4), which is the result of the reduction of equa-

tion (3) to its simplest form, shows that the constancy of

average rate per hour depends exclusively on the average

of how long the workman remains in employ. This equation

is a mathematical expression of a common politico-economical

law^ determining the average per cent of labor turnover due
to natural causes. The verj- same result can be obtained

also in another way, as follow's:

If the average length of time of being in employ -= T years,

then in 100 vears the staff of emplovees will exchange com-
100

'

1

pletelv times, in one vear — times and the exchange
T

'

T
100

per 100 men will be = v.

T
Substituting this meaning for y and reducing to its simplest

form, equation (2) becomes

m(T — t)p=
.

2t(l— o)

or in other words tlie same expression as that for pf, in equa-

tion ( 1 ) . This proves that the equality of average rate per hour
of all the men at any time and average rate per hour of any
workman for all the time of his being in employ are possible
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and tlierefore all the above is an ample proof that periodical
increases of wages will not cause an increase of the total

costs of production.

Equations (1) and (2) express the mathematical relation

between all the factors that influence the average rate, and
enable us to find suitable meanings for some of them if the
rest are known.
The meaning for T cannot be chosen, but is determined

bv the statistical data, then r is found from the equation
100

V = . p, m and a are determined bv existing standards
T

of wages. For instance, in case the lathe department of
Dvinsk Railroad shops, where the average age of the work-
men is 35 years, the starting age is 20, and the average rate
is 28 cents per hour, we will have

20 + (20 4- T)
= 35; 40 J- T = 70; T = 30 years.

2

consequently

If ^ = 28 cents, then, considering the standards of wages
at the present time in Dvinsk shops, m = 1 and a = .6 would
be most suitable.

Considering that the exchange of workn:en is due but to

natural causes, and that under these circumstances T = 40,

we can, from equation (1), determine the meaning for t

2p(l — a) +1 56(1 — .6) + 1

T—t 40-

^ 1.7 approximately

38.3

If t — 1.7, then n 23 ap-

t 1.7 1.7

proxunately. 1.7 of a year being the average period of time

between two consecutive increases in wages should be taken

as a basis for constructing the scale of wages.

If p = 28.
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of toui>li-il Icnjjtli. The iiKixiinum \v1il\1 loadini; whidi the

rails are capable of supporting without undue deformation

was assumed to he 52,500 lb. per a.xle, the maximum for a

6-in. In- 11 -in. M. C. B. uxle. This is a larger size a.xle

than is now in common use, although the Pennsylvania

Railroad now has something over 30,000 cars of 70 tons

capacity under whiih four-wheel trucks with axles of this

size are in use.

The maximum axle loading was determined on the basis

of tlie results obtained by the sub-committee of the American

Railway Engineering .\ssociation on Rational Relations Be-

tween intensity of Pressure Due to Wheel Loads and Re-

sistance of Rail Steel to Crushing and Deformation, in a

series of tests conducted on the rolling test machine at the

Sparrows Point plant of the Bethlehem Steel Compan\-. On
this machine a five-foot .section of rail was caused to travel

a distance of four feet back and forth under a chilled cast

iron car wheel revolving on roller bearings, through which

the load was applied. The test specimens were taken from

a new Pennsylvania standard section 100-lb. rail. The

effect of the load on the metal at the head of the rail was

determined bv observing the closure of a series of 3 o2-in.

standard taper holes placed horizontally below the surface

of the tread, approximately % in., 3/16 in., J4 in-, 5/^6

in., and js in. The closure of the holes was obser\-ed by

the use of taper plugs with markings approximately }i in.

apart along the taper, so that tlie difference in diameter be-

tween any two consecutive marks was as near as could be

measured .001 in.

In the lirst test, beginning with a load of 30,000 lb.,

110,000 passes of the rail were made under the wheel. The

load was then increased to 35,000 lb. and 120,000 addi-

tional passes were run. The first 50 passes of the wheel

indicated that all of the horizontal holes were closing, .\fter

500 passes all of the horizontal holes had closed by amounts

varying from .001 to .003 in. in diameter. From this point

closure of the deeper holes became very slow. The aver-

age width of the contact of the wheel on the rail increased

slightly at an approximately uniform rate throughout the

test and the contact area gradually moved toward the gage

side of the rail. The average area of contact increased from

.3 sq. in. after 10,000 passes to approximately .475 sq. in.

at the end of the test, but the change proceeded in an er-

ratic manner.

The initial passes of the wheel over the first rail speci-

men indicated an immediate closure of the holes, extend-

ing even to the deepest holes, ^-^ in. below the surface of the

tread. The test of the second specimen was started with a

light load of 15,000 lb., increasing successively to 20.000

lb., 25.0()() lb. and 30.000 lb. With a load of 15,000 lb.,

25,001) i)asses were run and no closure whatever was ob-

sen'ed. .After 2o,U0() passes had Ijceii run with a load of

20,000 lb., no closure was observed. Throughout these two

Ijeriods of the test, however, the width of contact constantly

increased and the patii of the contact gradually moved toward

the gage side of the head. A very slow closure of from .0005

in. to .0015 in. was noted in the holes nearest the tread

after 110,000 pas.ses had been run with a load of 25,000 lb.

The lead was finally increased to 30.000 lb. and 105,000

pas.ses run. with the result that an additional closure of

from .005 to .iinl2 in. was noticed in the holes nearest the

top of the rail.

During the entire test no closure was observed in the holes

5 16 in. and .i/S in. below the surface of the tread. Com-
paring the first with the second test, it should be noted that

with an initial load of 30,000 lb. all the holes had closed

l)y amounts var\'ing from .0035 in. in the deeper holes to

.0085 in. in the holes nearer the surface, at the end of 110,-

000 passes. Sderoscope readings clearly indicated an im-

mediate hardening of the surface under the wheel which
gradually increased during each test. There is no proof

that the maximum hardness through the cold rolling had
been reached at the termination of either test.

\\ith a maximum of 52,500 lb. load per a.xle the maximum
permissible total weight of car and lading is established at

315,000 lb., using six-wheel trucks. To meet the require-

ments of Cooper's E-60 bridge loading, the coupled length

of such a car must not be less than 52 ft. 6 in. On the

liasis of this length the height from the rail to the center of

gravity of the car was determined to be 6 ft. 6 in., which is

the upper limit of safety. To reduce this height the length

of the car must be increased.

The net weight of coal in the load of such a car obviously

depends upon the light weight of the car. In the .study

made by the Pennsylvania Railroad this is estimated to be
between 75,000 lb. and 80,000 lb., which gives a ratio of

paying load to gross load of, respectively, 76.2 per cent

and 74.6 per cent. Assuming that the lower limit of light

weight be attained, the total weight of the load in the car

will be 240.000 lb. or 120 tons.

As far as conclusions ma\' be drawn from these tests, it

appears that a load equivalent to a 60,000-lb. axle load

effects a working of the metal in the head of the rail for

a considerable depth. Such a load is probably too high to

be imposed on the rail through a small diameter wheel.

\\'hen previousl}- suljjected to the rolling action of a much
lighter load, the depth to which the metal of the rail is

worked bv the hiizh load is materialh' reduced.

Copyright by Underwood & Underwood

What Happens to Railway Cars on the British Front



Drafting Modern Locomotives
Improvements Effected by a Study of Draft Con-
ditions on Norfolk & Western 4-8-2 Type Engines

BY H. W. CODDINGTON
Engineer of Tests, Norfolk & Western, Roanoke, \'a.

I

THE line- of the Norfolk & Western, as they pass

through and over the Blue Ridge and Allegheny

mountains in their course from the Atlantic coast to

the Ohio plains, have encountered many natural obstacles,

among which heavy mountain grades have been the most
difficult to avoid. These heavy ruling grades in the moun-
tainous regions have encouraged the continued development

of larger and more powerful power units, of which the

^Mallet type locomotive is an expression for freight service,

while the mountain type locomotive is the result of the effort

to meet the demands of heavy passenger service through the

same districts.

In the summer of 1916, the Norfolk and Western designed

and l)uilt in its shops at Roanoke, Virginia, six mountain
type locomotives. These locomotives are stoker-fired and are

identified by the road as class Kl. The general dimensions

are as follows

:

Type 4-8-2

Serx'icc passenger
Total weight 347,000 lb.

VVeienl on drivei s 236,000 lb.

Cylinders 29 in. bv 28 in.

Steam r.res.-ur-; 200 lb.

r»ianieler of drivers 70 in.

Total h':ating surface, including superheater (36 elements) .4.863 sq. ft.

Orate area 80.3 sq. ft.

Tractive- eftort 57.200 lb.

When the first group of class Kl locomotives was placed

in .service, ."some trouble was experienced in maintaining a

satisfactory steam pressure, and while it is true that the en-

gines rarely completely failed for steam, it is equally true

that sonic of them operated on a very narrow margin, barely

making the schedule under the most favorable conditions.

These engines are provided with boilers of liberal dimensions

and confidence was expressed that the trouble was not due to

an insufficient boiler capacity, but probably centered about

some question of combustion. In view of this, it was decided

to make observations and later conduct some experiments

after making certain propo.sed changes in the locomotive

front end. Tiie changes anticipated were along the line of a

larger exhaust .stand, a larger nozzle and a larger stack.

Engine No. 100, which was regularly assigned to through

pa.s.scnger .liflrvice, was .selected for tiie.-,e observations. This
Iw'omotive was considered to be perhaps the poorest steaming

I'xoinotive of the group. The locomotive was slK)pf)ed for
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the application of the necessary test equipment, consisting of
draft gages, steam indicator, speed recorder, signal svstems

and pressure gages. Pitot tubes were provided along the

length of the stack for determining the position of the exhaust
column. Provision was also made for obtaining samples of

combustion gases. The first preliminary observations were
made on January ,3, 1917, on train No. 25, between Roanoke
and Christiansburg, Virginia. This type of locomotive should
carry, normally, 200 lb. steam pressure, but on this run it

was observed that the steam pressure ranged from 157 lb.

to 192 lb. It was also observed that the draft was un-
usually low, indicating the necessity for improvement in this

respect.

The test runs were all made in the district referred to in

the preceeding paragraph. A train of empty passenger
equipment cars was provided and the train was operated out
of Roanoke as a second section of some passenger train. This
district presents an opportunity for observation both under
high speed and heavy grade operating conditions. From
Roanoke to Elliston, Virginia, a comparatively level or undu-
lating grade is traver.'^ed for about 20 miles, while from
Elliston to Christiansburg a heavy mountain grade of 1.32
per cent is encountered for a distance of 13 miles. While
observations were made under conditions of high speed from
Roanoke to Elliston, it was oliserved that the operating con-
ditions on the mountain grade were more uniform and pre-
sented a better opportunity for ol_)taining consistent data than
in the high speed district. It was also possible to make sev-
eral trips on the heavy grade between Elliston and Chris-
tiansburg each day, which would not have been possible had
an attempt been made to cover the complete district from
Roanoke to ('hristiansljurg. Therefore, only the data com-
piled from the observations made while operating on the
heavy grade will lie presented. During these runs an effort

was made to maintain an average s[)eed of 32 miles an hour.
The first test run was made March 9, 1917. In this test

an o|)portunity was aff'orded for estaltlishing the proper loca-
tion for oj)erating the rever.sc bar and throttle, as well as tiie

train tonnage. The jiosition established for the reverse bar
was the eighth notch from the center, wjiich gave approxi-
matelv 5 7 per (cnt cut-off, while a full throttle was main-
tained at all times. Tlie weight of the train ranged from
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600 tons to o40 ton*, the tonnage being varied as suggested

by changes in the locomotive. For instance, when the engine

was provided with a larger nozzle, which resulted in reduced

exhaust pressure, it was found that an increase in tonnage

was required in order not to exceed the desired speed. Be-

fore any alterations were made in the front end a complete

test was made of the locomotive in its original condition to

obtain data for use as a basis for comparison.

In considering the possibility of improving the draft con-

ditions upon this type of locomotive, the results of draft tests

conducted by Dr. W. F. M. Goss. as reported in his book

entitled ''Locomotive Performance," were carefully studied.

It was found, however, that the formulae established by Dr.

Goss in his study of front ends conducted upon small loco-

motives did not apply readily to the larger types of locomo-

tives, of which the S'orfolk. & Western class Kl is an ex-

ample. Hence tlie study of this problem was in a measure

elementary; the developments were the result of the study of

the data obtained from each individual day's run and not the

result of following a preconceived program. The results from

every test conducted ha\e not been presented, as there were

some for which the data were not of an enlightening char-

acter, and the.se have necessarily been eliminated in the final

compilation.

In the preparation for the test, tlie engine was equipped on

one side with a Crosby steam engine indicator and a steam

gage connection to the exhaust passage in the cylinder.

Fig. 1—The Or lal Front End Arrangement of the N.

Mountain Type Locomotives

Along tile length of the stack, at intervals of approximately

10 in., were five Pitot tubes extending through the stack and

front end space to the front of the locomotive. The outside

terminal of each of these tubes was attached to an open mer-

cury manometer tube for establishing the position of the ex-

haust jet with reference to the inside surface of the stack.

The position of the Pitot tubes when a zero reading on the

manometer was registered indicated the position of the edge

of the exluiust jet. The location of the Pitot tubes is shown
in Figs. 1 and 2.

Cab readings were taken of the boiler pressure, draft at

three different locations in the boiler, position of reverse bar
and throttle, location, time and speed. One of tiie observers
in the locomotive cab operated an electric signal system
which announced to the obser\ers on the front end when
observations were to be made. .\n annunciator located in the
locomotive cab was employed so that the observers on the

Fig. 2—Front End Arrangement of the N. & W. Mountain Type
Locomotives Developed as the Result of the Drafting Tests

locomotive front could signal when their observations were

completed. In this manner all of the observations were made
at approximately the same time and under the same condi-

tions of performance. Provision was made for obtaining a

sample of the combustion gases while the trip was in full

progress, a continuous sample being taken for a period of

six to eight minutes. Samples of die fuel used were obtained

by the cab observers at intervals throughout the test trip and
later analyzed.

The tender behind the locomotive was fitted with water

gages and the water consumption for each trip was ob-

served. Care was exercised to have the locomotive standing^

on track of the same gradient with the same amount of water

in the boiler at the beginning and end of each trip.

The test runs made were 74 in number and covered a

period from March 9, 1917, to July 27, 1917.

Fig. 1 represents the front end arrangement which was
standard for the mountain t\-pe locomotives at the time the

engine was taken out of service. The arrangement consisted

of an 18-in. diameter stack with a 265^-in. inside extension

and a plain circular 7-in. diameter nozzle with a j'/g-in.

bridge, having a free area of 35.86 sq. in. The arrangement

adopted as standard as a result of the investigation is shown
in Fig. 2. It consists of a 24-in. diameter stack, 26^-in.

inside extension and a 14-in. diameter annular waffle iron

nozzle having an effective area of 49.35 sq. in. The results-
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obtained from these two front end arrangements may be con-

trasted as follows:

Front end arrangement Original Modified

Run number 17 74

Type o{ nozzle H'n bridge A-42
Speed, miles per hour 33 29.5

Boiler pressure, lb. per sq. in 192.5 200.2

Front end draft, in. water 8.91 8.63

Exhaust pressure, lb. per sq. in 10.94 4.54

Draft efficiency t .029 .068

Area of nozzle 35.86 49.35

Representative indicator cards selected from runs No. 17
and 70 are presented in Fig. 3.

Draft improvement has been undertaken on the Xorfolk

Fig. 3— Representative Indicator Cards Taken with the Original and
the Modified Front End Arrangements

& Western's 4-8-0 t\pe freight locomotives, class jM-2. The
same principles have been applied and good results obtained.

The draft has been increased 39 per cent; e.xliaust pressure

reduced 22 per cent; draft efficiency increased 76 per cent.

The exhaust nozzle has been increased in size from 5J4 in.

to an area equivalent to 63,4 in. in diameter. With still

further changes, there is a possibility of improving upon the

results already obtained.

The details of the tests and the sequence of the steps which
led up to the final development, will be discussed in the

succeeding articles.

{To be continued.)

Coal Production.—Production of bituminous coal for the

month of April, 1918, is estimated at 46,478,000 net tons,

an increase of 4,400,000 tons, or 10 per cent over April of

last year. Production for the four months ended April, 1918,
is estimated at 181,992,000 net tons, an increase of over

5,000,000 net tons, or three per cent compared with the same
four months of 1917, according to the reports of the Geolog-
ical Survey. The output of bituminous coal declined slightly

during the week ended May 4. the total production being esti-

mated at 11,559,000 net ton.-. During the week ended May
11 there was a gain in production of 2.2 per cent over the

week of May 4, e.\cecding slightly the record week of April

27, the total output l<eing estimated at 11,806,000 tons.

During the week ended May 18 there was a slight decrease,

in coal prwluction, the output being estimated at 11,7.32,000

tons, an average daily production of 1,955,000 tons, com-
pared with a daily average of 1,829,000 tons during the

month of Mav, 1917.

CONSERVE AND RECLAIM MATERIAL
The Railroad Administration has made through its re-

gional directors a strong appeal for conserving material and
reclaiming and repairing old material. The following is from
a circular letter issued by C. H. Markham, regional" director
of the southern territon.-, to all the railroads under his
jurisdiction

:

In view of the increasing difficult}- in obtaining a sufficient

amount of iron and steel products, it is more important now
than ever that ever}- piece of material that is fit for further
use, or that can be repaired and used, should be used in place
of new material. ^Nlany articles of scrap by reworking may
also be used, and the amount of new material required ver}-

considerably reduced.

Under no circumstances must any material be scrapped
until it is positively known that:

First— It cannot be repaired by some process.

Second—Or that the cost of repairs by suitable means is

prohibitive.

Third—Or that b\- some economical process, it may not
be converted into another class of useful material.

Innumerable ways by which material may be reclaimed is

already known to those in charge of the handling. From
time to time, methods evolved on some particular road will
be valuable to others. Articles and methods, with full de-
scription when necessar}-, should be sent to this office from
time to time, so that they may be published for the benefit
of the other regional roads.

Ever\body should bear in mind that, due to the shortage
of all supplies, many articles that under normal conditions
could not be economically used again, can and must be re-
paired, if, by so doing, any saving of material, however small,
can be effected. There are innumerable ways by which the
desired results may be obtained, and in connection with the
o.xy-acetylene torch, and electric arc welders, material that
formerly went into the scrap can be reclaimed and made al-
most as good as new. Worn parts can be built up in many
cases without being removed. Flues and firebox sheets that
under old conditions had to be removed, can be repaired and
power kept in service that otherwise would be in the shop.
The use of reclaiming rolls for working up iron and steel

scrap into rerolled usable sizes is a good proposition.
Any requests for apparatus or devices that will assist in

the maximum utilization of material that would otherwise
be scrapped, will be given proper consideration.

1 would like each railroad to organize a reclamation com-
mittee, which will make a thorou.gh study of each depart-
ment, and keep me in touch with what is being done, making
recommendations from time to time of devices or apparatus
that will bring about the conservation of all kinds of new
material.

Previous to the organization of the reclaiming committee,
there should be appointed at once a committee consisting of
a competent stenograher, a representative of the mechanical
department, maintenance of way department and storekeepers'
de|)artment, which should immediately start and go to all

general storehouses, local stores, motive power sliops, main-
tenance of wa_\- bridge and building shops, car inspectors'
ijuildin?, section houses, and maintenance of wav material
yards, to see that the following instructions are complied with

:

1. ?oe tli.-t all scrap, whi^ievcr foiMid, is noted and arrangements made
to ship such B.* should be handled to the general stores immediately, a
record being kept of .such material as requires future handling to be
done later.

2. Co over store stocks, malrrial yard? .ind arrange for proper distri-
bution or disposal of any surplus m.nterial not required in a reasonable
tin

3. C,n ove' store stocks nnr\ material yards and arrange for the dis-
posal of .tII obsolct? n1alcri.1l.

4. .Sec Ihaf disposition is made of all articles held for possible future
use at motive power shops, bridge and building shops and material yards,
whose nrobahle use is so remote as to make it inadvisable to hold.

5. Visit all car inspection points and section houses, and see that
arr.inBcmer.ts arc in.ide for the promin shipment of all scrap to central
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cd to gf storeliou

materials,

ant! iitw

eplaced

point, all obsolUt an.l snri.Iiis nuitcrial

be later dispo'vil u( in ilic proper manner.
, „ , ,

6. In pieneral. see that all articles made in pan or wholly of metals

or mhber that are stored at any point for possible fvitnrc nse. but which

ihere is no reas. liable prospect of using, is immediately given proper

disposition.

The following is a partial list of material.-: to be reclaimed

and repaired, and methods to conserve the use of new sup-

plies:

All bar iron stock of bolt sizes to be straightened and cut up for bolts.

All bolts broken or with battered threads, to be cut to smaller lengths

and rcthreaded. .

All brass fittings from parts of air pumps, injectors, lubricators, steam

gages, cocks, etc , to be carefully examined and repaired if possible.

In scrapping articles which may be composed of one or n

if neccsisary, break them up and remove all brass.

Brak- beams bent with broken or missing parts, straighte

parts applied.

All forgings, which bv straightening and repairing, can be re-used.

Scran car axles to he drawn down to arch bar and drawbar yoke sizes and

used for this purpose, and in any cases where there is a surplus of axles,

they may be drawn into turret lathe stock.

All nuts, cither loose or on broken bolts, to be retapped and put in

stock.
. . ,. J

Car journal bearings, where end wear is not excessive, to be relined.

In connection with reelaimint; rolls, scrap arch bars, drawbar yokes and

other heavy scrap to be rcrolled into bolt stock.

Worn coupler knuckles can he built up by oxy-acetylenc, and used on

work cars, yard engines, etc.
., ,

Where a grey iron foundry is operated in connection with the railroad

plant, no cast iron should be sold, but all scrap utilized. All castings

which are fit for further use or may be repaired, should be given the

closest inspection.

All structural steel should he cut apart and shapes thus secured fre-

quently can be utilized in repairs to steel cars, etc.

Old tin car roofing should be burned and the spelter melted and collected.

Coil springs, where not broken, should be heated, reset and retempered.

Broken coil springs should be straightened, and bar steel used for manu-

facturing track tools, pinch bars, cold chisels, etc.

Elliptic springs with broken leaves should have the broken le;

and the springs returned to storeroom.

All waste for journal packing should be carefully reworked. Worn

waste from onssenger equipment after reworking and if not fit for pas-

senger equipment should he used in freight service.

All dirty wiping waste should be reworked by steam cleansing in a cen-

trifugal washer.
Couplers, knuckles, hydraulic or power jacks, draft gear and parts.

chains, pipe fittings, journal boxes and truck frames, where through

accident or other causes, are found on bne of road, should be promptly

sent in to some shop where this second-hand material can be repaired and

placed back in service.

There is a very great shortage of crude rubber due to the constantly

increasing uses >;eing found for it, and the supply not increasing in the

same ratic .-'s the demand. Would suggest in connection with your

Reclamation of Material Committee that the subject be given careful con-

sideration to the end that;

First.— All hose to be as small in size and short as possible consistent

with the use it is to be put to. Check up car heating and washout plants

particularly, as considerable saving can be made in some places.

Second.—Wire wound hose of less number of plys and at correspond-

ingly decreased cost may often be substituted for special hose frequently

used for withstanding high pressure.

Third.—Substitute lengths of iron pipe for hose wherever possible.

Fourth.—Discontinue the !'.se of rubber mats and step treads in cars and

other places where used.

Fifth.— Sheet rubber ran often be replaced with composition packing at

less cost and at san-.e time conserving the supply of rubber.

Sixth.—Old rubber should be carefully collected and disposed of as scrap,

promptly.

On account of the acute shortage of files, all worn files should be

collected and where the facilities exist, resharpened, and when worn so

badly they cannot be further resharpened, should be sent to file makers for

recutting, and none scrapped until you are absolutely sure they cannot be

further utilized.

Scrap.—On account of the shortage of iron and steel, the

War Industries Board and the Council of National Defense

call attention to the necessity for picking up and either sell-

ing or reclaiming every piece of scrap iron or steel, dis-

mantled machiner}-, obsolete iron and steel material or ma-

chinery^ that can be found on each road.

The Railroad .\dministration direc'.s that special attention

be given this matter and all such metals and materials be dis-

posed of to the best advantage as soon as possible.

Each road will please report to this office on or before June

30, 1918. what has been accomplished along the lines in-

dicated al)ove.

A DECADE OF PROGRESS IN Bl ILUING
STEEL PASSENGER CARS

In order to ascertain the progress of the Ijuilding of steel

and steel underframe passenger train cars and to develop the

cost of reconstruction in steel of the present wtxxlen etjuip-

nient of the country the Special Committee on Relations of

Railroad Operation to Legislation .=ent certain requests to the

carriers on January 2, 1918. Replies were received from

434 roads operating 246,224 miles in the United States and

64,816 passenger train vehicles, and with 966 under con-

struction on January 1. Replies were also received from

eight companies operating 3.S,269 miles in Canada, with

5,422 passenger train vehicles, and with 35 under construc-

tion on the same date. Estimates and percentages in the

tables applv onlv to cars operated l>v roads in the United
StatL-s.

It will be noted that there were l)ut five wooden jiassenger

train cars constructed in 1917 and that but 27 such wooden
cars were under construction on Januan- 1. 1918. indicating

that the building of wooden passenger train cars has prac-

tically ceased.

-VxNu.AL .Additions or Passenger Eql-ipment

Percentsges

Equipment Exports from tlie port of Xew York in March,

1918, consisted of locomotives valued at 5964,492, freight

cars at $455,360, and steel rails at §305,198.

—
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Arp. Steel
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imalely in service

anuary 1, 1909

anuary 1, 1910 1.117

anuary 1, 1911 3,133

anuary 1, 1912 5,347

anuary 1, 1913 7,271

anuary I. 1914 9,492

1915 12,900

1916 14,286

1917 15,754

1918 17.601
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Per cent increase 1918 ov

Per cent increase 1918 ov 1917

16.972
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11.;

Steel

I'terframe

673

1,098

1,636

2,399

3,296

4,608

5,700

6,060

6,136

8,339

7,666

1.139

The number of wooden cars in service on Januarv 1. 1912,
was 48,126. There are now in service appro.ximately 38.876,

indicating the retirement from service of 9.250 cars in six

years.

.\ppBO\iM\TE Cost of Replacement nr Woode

Number
Postal 158

Mail and baggage 2.236

Mail basgage and passeni^er . . . . 572

liag>!age and passenger 3,205

Baggage or express 6,998

Passenger 20.727

Parlor, sleeping, dininj 3,978

Business 726

-Motor 276

Total 38.876

Annual interest charge at 5 per cent

*The cost figure is the same as used a year

:n Cars w



IX
many respects the tool room in a railway shop is one
of the most important departments, the relative grade of

work of the entire shop being largel}- influenced by the

standards set by it. jNIoreover the ability to design and
manufacture special jigs, fixtures, tools and appliances for

economical manufacturing in the general shop will largely

govern the cost of all work produced. Where the tool room
sets a high standard of accuracy it will generally be found
that other departments will eventually follow suit: but let

the tool room become careless about tools manufactured,
and workmen using the tools will get the "don't care"' habit,

the resultant poor work being evident throughout the entire

shop. It follows, therefore, that the tool room instead of

being in one corner, should be strictly in the limelight, and
if anything, over-equipped for the work to be done.

Railway tool rooms are called on to manufacture a

great variety of articles, probably as many as the tool rooms
of many large manufacturing concerns. .\s illustrations,

mention may be made of special taps, thread dies, reamers,

gages, drop forging dies, forging machine dies, hammer
dies, milling cutters, shear blades, punching dies and
punches and a thousand and one special appliances. Many
of these must be very accurate and should be equal to

similar tools made by the best tool making concerns. This
high grade and miscellaneous output naturally requires a

very up-to-date equipment of machines and small tools and
also .suitable measuring instruments to properly measure
and prove the accuracy of the tools manufactured.
One of the first requirements for the tool room is to be

able to judge when a tool is made correctly, this referring

to size, fini.sh, hardness and genera! design. For the repu-

tation of the railway, each ttK)l manufactured should be

equal in all these points to UxAs of similar class made by
other manufacturers. Xo tool should be allowed to leave

the tfX)l room until it is correct in all respects. If this rule

is well established, the tool room will receive the respect

of the entire organization.

inCKOMKIKR CAI.Il'ERS.

For measuring the various kinds of tools that are to be

manufactured, it is a question if there is any tool better

suited to the requirements than the micrometer calipers as

regards accuracy and convenience to the workman. Certain

standard.s may be ron>;idered dcsirabk- for reference gages

in the larger shops, but for the average shop these calipers

and the standard reference pieces generally accompanying
them will meet most all reasonable demands. Micrometer
calipers are expensive as compared with plain machinist's
calipers and often at first appear difficult to use, Ijut the

workmen soon become accustomed to them. The result of
their use is better workmanship, and fewer spoiled jobs,

which will soon offset the cost of the calipers.

In these days, on account of the demand for expert work-
men in manufacturing concerns, railway men who can cali-

per closely with machinist's calipers are on the decrease.

With micrometer calipers a comparatively ine.xperienced

man can caliper closer than an expert with hand calipers.

To meet ordinary requirements, the tool room should be
supplied with micrometer calipers of sizes to suit the tools

generally manufactured or required for the general shop. A
set of outside and inside calipers varying by 1-in. steps up
to 12 in. will generally be sufficient. These should not be
considered exclusively tool room appliances but should be
kept in a case or rack and given out on tool checks to men
working on jobs in the general shop where the accuracy can
be improved b}- close calipering. It is advisable where pos-
sible to measure and inspect each tool made by a man using
micrometer calipers. This may look like an unnecessary
refinement, but it will soon result in the workmen getting

into the way of doing excellent work through knowing that

their work is to be carefully checked.

There are a number of cases where micrometer calipers

are essential and superior to ring gages, as in making
reamers where the diameter .should be slightly over size to

allow for grinding after hardening. Taps should also be
made a trifle large to allow for wear. .-Ml kinds of .solid

cutters for boring work, .shafting, bolt sizes, gages, arbors,

piston rods, valve stems, car axle.s, etc., should be tested for

size by micrometer calii)ers. In the case of piston rods, the

necessity is well understotxl of grinding or finishing them to

one diameter for the entire length of surface passing under
tile jiatking, to j)revent wear in packing and steam leaks.

With micrometers the size of the rods can he measured at

various places and the variation, if any, ascertained in exact

thousandths of an inch. A limit can l)e set to govern the
amount the.se rods may varv and .004 in. is recommended
as satisfactory and not difficult to maintain. If this is

established, all rnrl-; coming within this limit would be

335
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accepted .md used. Rods not finished witliin the limit

should be corrected. The workmen will then know just

what is expected and can work accordingly. Solid gages

cannot be used on piston rods on account of the many dif-

ferent diameters.

For fitting crank pins and axles into the wheel centers,

micrometer calipers can be used to good advantage. In this

case the hole is usually measured with inside micrometers

and the axle or pin machined a few thousandths of an inch

larger. The amount allowed will vary with different metals

and the results will be much more uniform than with the

older practice of using machinist's calipers and making al-

lowances for force fits according to each man's judgment.

Micrometer calipers are almost indi.spcnsable for the mis-

cellaneous force and for shrink and running fits such as

the tool room is called on to make: for instance, turning

new shafts for cranes, motors or machine tools. In many
cases the defective shaft can be calipered and a drawing

made of it. which will enable the new shaft to be machined

to the exact size required without throwing the crane, motor

or tool out of service except for a ver\- short time. Where
the size of the shaft required is known to the thousandths

of an inch, there is absolutely no reason why a new one can-

not be made to fit perfectly. This is well illustrated by the

way repair parts for automobiles fit.

TBOUEAD MICROMETERS

In most cases railway tool rooms are called on to manu-
facture a number of odd sized taps, threaded pieces, thread

gages, etc., peculiar to the road on which they are located.

The drawings for these generally specify the diameter,

threads per inch, and the form of thread, such as United

States, sharp V, Whitworth, etc. Where these drawings

go to several shops, there is always the possibility of the

taps or parts not being interchangeable and not fitting prop-

erly unless some reliable standard is followed. Should

standard gages be made at one shop and distributed to other

shops they would be expensive and there is always the pos-

sibilitj- of losing gages that are used only occasionally.

It is recognized that a thread to fit properly must have

the correct outside diameter, pitch diameter and thread

shape and for accurate testing thread micrometer calipers

cttZi

Fig. 1—Thread Micrometer Calipers

are almost indispensable. By their use it is possible to

exactly duplicate threads at any shop with the assurance

that they will interchange. Thread micrometers are quite

common, but a brief description may not be out of place

and one common form is shown in Fig. 1. This has the

customary 40-thread micrometer screw with a pointed end
that fits into a V block an\al. When the screw is run all

the way down, the readings on the barrel show zero. W'hen
measuring, the V block is placed over a thread and the

screw turned until its point just touches between the threads

opposite the \' block, the readings shown on barrel being
the pitch diameter of the thread measured. Tables showing
the amount the pitch diameter should be smaller than the

outside diameter generally accompan)- the micrometers and
are readily understood.

For the average railwa}' tool room thread micrometers for

measuring all threads up to 2 in. diameter will generally

meet the requirements. For larger threads a choice' can be
made of purchasing larger thread micrometers or using the

so-called three-wire system by which plain micrometers and
wires are used. A description of this system is fully shown
in text books.

The following two uses of thread micrometers will serve

to illustrate their value. When making taps it is generally

considered gixid practice to make them slightly over size so

that the hole tapped will be a trifle large to allow the bolt

to fit freely. This oversize may vary from .002 to .006 in.

or more, as the case may be. With the use of plain microm-
eters, the outside diameter can readily be measured for any
desired over size and the pitch diameter can likewise be
measured. With these two dimensions correct, the fiat sur-

faces at the top of the thread will also be correct. Assume
that a 1-in. staybolt tap is desired .004 in. over size, 12

threads, U. S. form thread. The outside should he 1.004

in. and by consulting a catalogue or text hook it will be

found that for 12 thread U. S. form thread, the pitch diam-
eter should be .0541 in. less, or 1.004 in. minus .0541 equals

.9499 or practically .950 in., to which size the tap should

be threaded.

When making taps there is always the possibilitj' that

they will change size when hardening, generally enlarging.

For a 1-in. tap this may amount to .001 in, or more, depend-

ing on the grade of the steel, .\llowances can be made for

any variation expected as a result of hardening, which would
he ver}" difficult by other methods.

The tool room is often called on to make a sample thread

or gage for a globe valve, say iy2 in., 10 U. S. form thread.

In this case the pitch diameter for 10 U. S. form thread is

.0649 in. less than the outside diameter or 1.500 in. minus
,0649 equals 1.4351 in. Finishing the outside to llA in.

and chasing the thread to a pitch diameter of 1.435 in. will

insure a gage or thread of correct size and one that will

be interchangeable with any other piece made to the correct

size. Thread micrometer calipers can be recommended for

use on every threaded article made in the tool room.

THRE.A^DIXG TOOLS

The threads that it is necessary to cut in the tool room
should be as accurate as possible. As well known, it is a

difficult operation to grind a lathe tool to the correct shape

and angle for this purpose. The general appearance and
accuracy of the threads will in most cases be improved by

the use of the special threading tools sold for this purpose

by a number of concerns. These tools have the bits or

chasers ground with great accuracy by special holding

appliances and will be found as a general rule more correct

in form than tools made from solid steel with the average

grinding. Such tools can be sharpened by grinding on the

top surface and without altering their form. All things

considered, they will be found cheaper in the long run than

solid tools. For this reason and the improvement in work-

manship, they should be introduced in the tool room and
can lie used to advantage for any lathe threading.

MILLIXG CUTTERS

On account of the many varieties of milling cutters used

in railway shops no attempt will be made to describe their

manufacture in detail but it is well to hear a few points

in mind when special cutters have to be made.
.\lways bore the hole about 0.010 in. smaller to allow

for grinding after hardening, or for an inserted tooth cutter

with unhardened center, the hole should be ground. The
hole and one hub end should be ground at one setting to

insure the end running true. The second end after grinding
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should be calipered with the first end in order to be sure that

it is true and parallel. The size of the hole should be
calipered with a plug gage and made correct to size as

nothing is more annoying than a cutter that does not fit the

arbor properly. In cutting the keyway, avoid sharp corners

at the bottom, as they are liable to cause a crack when hard-
ening. Also for the same reason, sharp corners should be
avoided at the bottom of a tooth. Cutters should be ground
on the face of the tooth as well as the outer edge. Cutters
for wrought iron or steel work are better if the teeth are

undercut or given about 10 deg. rake on the front face. A
cutter with teeth spaced 1 in. to l}i in. will cut as smoothly,

Mm.
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and ai thcv do iiol bottom tlicy do not receive the abuse in-

cident to bottoming. Without a doul)t staybolt taps of J^-in.,

15/16-in., 1-in. and 1 1/16-in. can all l)e made with 9/16-in.

.square shanks, and the IJ/g-in., 1 o 16-in., l)4-'n. and

1 5/16-in. can have >M-'n- shanks without affecting their

.^trengdi. By this plan two sizes of wrenches and sockets will

be suitable for eight sizes of taps, as compared to eight, and

tiie elimination of six sizes of sockets and wrenches. Also,

where it is the practice to square the ends of staybolts and

the head of button head or crown staybolts for screwing into

the boiler, they can be made to one of these sizes. By this

method one wrench or motor socket can lie used for the larger

majority of staybolt work. This will not only reduce the

number of sizes of wrenches and sockets required, but when
the workmen are on the boiler it will not be necessary to

carrv along a number of sockets, .\nother good result is that

the proper sized socket will be used and thus reduce danger

of accidents on account of wrenches slipping; oft' the taps or

bolts.

F(1RMS (IF THRE.\D OF ST.WBOLT T.APS .\XD ST.WBOLTS

Three forms of thread are used by railways for staybolts,

namely, the sharp or V thread, the United States form and
the W'hitworth. It would hardly come within the province

of the to<.>l room to decide on the form of thread to be used,

and no recommendation will be made in this article. The
peculiarities of the dift'erent forms will be considered from a
tool room point of view.

There are no well recognized standards of pitch diameter

size for the V form of thread. While gages have been made
by some of the leading tool concerns, they are not theoretically

correct and not guaranteed to be so by the makers. To cut

this thread to correct pitch diameter would make the top of

the thread as sharp as a knife edge, which is not practical.

As a matter of fact, staybolt taps of V form of thread are

generally made from .012 to .018 in. larger at the pitch line

than the theoretical size. On account of the difficulty of

maintaining a standard for the V form of thread, it would
he well for the tool room to get away from its use if possible.

/•i_.

^T-
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railway work, and on account of its ease of operation tlie

workmen will make more frequent use of it than the ring

gage. It is particularl}- useful when setting dies to the proper

size, but will not detect a bolt out of pitch: that is, not hav-
ing the correct number of threads per inch. This must be

ascertained with screw pitch gages. Master gages, wliich can
also be obtained from the manufacturers, must be provided

for setting shop gages. One cheap form that answers verv

well can readilv be made as shown in Fig. 7. This gage is

threaded taper about 3^ thousandth per thread, or for 12

of Adjustable Thread Gage

threads per inch .006 in. taper per inch. It should be three

to five inches long, depending on the pitch of the thread,

and about 1-4 in. thick. After hardening and grinding the

sides, the thread sizes, both maximum and minimum, can be
ascertained by a thread micrometer by calipering the various

threads imtil sizes required are selected. Arrows or indicating

marks to show the correct position on the gage can then be

ground or etched on the flat surface.

The work thread gages should be proved or adjusted to the

test gages frequently, depending on the extent to which they

are used. It is advisable to seal the work gages when set, to

prevent tampering with same.

The amount of tolerance to be allowed when cutting bolts

and tapping nuts has not been well defined. The Ordnance
Department of the United States recommends the following

for close fits

:

"umber ci
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niillin,!< cutters, liotli sulitl ;iiul iii.-crtcd lootli. it is advisable

to have one machirif itiuipix-d with the special grinding at-

tachment. This attachment may be u.^^ed for grinding the

face of the tooth of cutters. This will improve the cutting

qualities and also reduce the time between grindings. With
thi.s attachment, the flutes in worn cutters can be ground

dee])er, and also when desirable to change the shape of the

tooth, this can reudil\' lie done. This will at times elim-

inate annealing and rehardening.

For the larger tool rooms the plain cylindrical grinder

can be used and effect considerable saving. It is a pro-

duction maihine and has the necessan- strength and weight

to remove metal quickly. For a numl)er of jobs it will be

found tliat grinding is quicker than turning and filing.

Wcrk such as arbors, shafts for motors, cranes and machine
tools, drifts, round shanks of reamers and taps, etc., can
be ground very quickly and with great accuracy. One good

practice is to turn the shaft about 1/32 in. large with

coarse feed and fini-^^h on the grinder. In many cases where

only a small amount of reduction in size is required, say

1/16 to .y'32 in., the piece can be ground direct from the

rough bar much cheaper than turning. One good use for

the cylindrical grinder is that of grinding the round shanks

of reamers, taps and similar tools after hardening. This

improves the appearance of the tools, and as the turning

can be done in a rough manner, the grinding will not add
to the cost of tlie tool. With one of these machines in-

stalled, new jobs will be found for it. so that it will not be

idle. It will to a large extent take the place of a lathe and
also relieve the universal grinders.

Surface Grinders.-—The surface grinding machine is

used only to a limited extent in railway shop tool rooms.

It is, however, useful and economical for a large number of

jobs. There are four general types, namely, the vertical

shaft t\-pe with rectangular reciprocating table, the vertical

shaft type with circular rotating chuck, the horizontal shaft

type with rectangular reciprocating chuck, and the hori-

zontal shaft type with circular rotating table. All of these

can and should be provided with magnetic chucks. Each
has its uses. The vertical type machines, which generally

are equipped with ring or cup grinding wheels, will, under

most conditions, remove metal faster tlian the horizontal

shaft type, and may be considered largel)' production ma-
chines, which can be used for the tool work and also for

a number of locomotive parts. The horizontal shaft ma-
chines are somewhat more general in their application for

tool room work, but not as well adapted to Icxromotive work.

With the vertical shaft types a number of jobs can be

ground cheaper than planing, and made more smooth and

accurate. For example, work sucli as die blocks for bolt

headers and gripping dies, if forged fairly close to size,

can be ground from the forging quicker than planing. Steel

used for chaser dies, boring bar cutters, double end cut-

ters for lx»ring car brasses, and cutter bits for various boring

operations can be ground directly from the bar steel. In ad-

dition, a number of locomotive parts can be ground to good

advantage, such as rod wedges, crosshead keys, slide valves,

slide valve strips, etc. If forged or cast fairly close to

size they can be ground quickly, and on the larger t}-pes of

rectangular machines, locomotive guides and ends of main
and side rods may be ground.

The horizontal shaft type with reciprocating table can

also be used on the tools mentioned above, and in addition

can be used for form grinding, such as the grooves in bolt

or rivet header dies, and work of similar nature, on account

of being provided with radius truing devices, by which the

grinding wheels may be trued on the peripher\- to any half-

circle desired. A machine equipped to grind the grooves

in bolt and rivet header gripping dies will prove ven.- use-

ful, the method followed for new dies being to mill or

drill the grooves a trifle small and grind to the proper size.

Also wlien the dies Ijecome worn from ser\-ice they can be
refinished by grinding a new flat surface and regrinding the
grooves. This will eliminate annealing the dies when hard-
ened steel is used, and for soft steel it will generally be found
quicker than other methods. The customary method is to

set the two halves on a magnetic chuck and grind both at

once. The half-round grooves can be ground in about 30
minutes, including the time of changing and truing the
wheel.

Surface grinders can be used to sharpen hardened punches
and dies used for punching various odd-shaped pieces. By
keeping these .sharp, the ai)|)earance of the punchings will

be improved and the dies will last much longer. They can
also be used to grind the flat surfaces of gages, straight

edges, parallel strips, sharpen shear blades, face sides or
surfaces of bolt chasers or dies, finish the surfaces of cut-

ting tools used in all forms of tool holders, and a large

number of special appliances. This finish will be obtained
ver}- much quicker than by hand polishing and will have
a much better appearance.

EDVRDEXIXG AND TEMPERING

Furnaces for hardening and tempering need no descrip-

tion here. As far as possible, all tools should be hard-
ened and drawn according to pyrometer readings. While it

is true that a number of the tool hardeners in railway shops

become very expert in judging heat by the eye. the fact

remains that the conditions can be much improved In- the

use of p}Tometers.

A record of each tool, or batch of tools hardened at one
time will be found of value in the tool room. It should

specify the kind of tool, make and grade of steel, degree of

heat when quenched and kind of bath, degree of draw,

time in hardening furnace, scleroscope hardness and any
peculiarities. This record can be kept in a book, or better

still on a card index. In the event of the tool not wearing

properly or breaking, the record can be referred to, and
proper modifications made for future tools, or should the

tool wear well, the record will be a guide for future heat

treatment.

THE SCLEROSCOPE

As a means for obtaining a uniform degree of hardness of

tools the scleroscope is now being intrcxiuced into tool rooms,

and the principle on which it operates is as follows : A
small weight is dropped inside of a glass tube on the object

to be tested, and rebounds, the amount of rebound being

governed b}- the hardness of the object, and read on a grad-

uated scale.

When testing soft steel with the scleroscope. the rebound

may be 20 to 40 on the scale. For tools hardened to stand

shocks, like chisels or flue tools, it may be 55 to 65, and
harder tools, such as taps, may show 70 to 90. Practice

with this instrument on tools that have given good ser\-ice,

will quickly enable any shop to set a standard for hardness

that may be followed for tools manufactured.

W^hen tempering tools there is always a p)ossibilit>' that

they are not hardened to the proper degree, and even when
a batch are hardened at one time some may be too soft or

too hard. By testing each tool the hardness can be ascer-

tained, and any not correct may be retempered. This will

eventually result in a great improvement in the grade of

tools manufactured. The amount of time required to test

witli this instrument is ver>- small.

This article calls for a numlser of refinements not usually

found in railway tool rooms, and at first glance some of

the practices and appliances may appear out of place for

tools used for locomotive and car construction and repairs.

However, no tool or method is mentioned that is not com-

mon to most of the leading tool making companies. These

companies are in the business to make money and naturally

will not go into refinements if they do not pay.



Expedite Locomotive Repairs
A \^'ell Knit Organization and Adequate Tools and
Facilities Are Necessary in Shops and Engine Houses

BY GEORGE W. ARMSTRONG

WHILE tie railroads through the spur of necessit}-

have always been attentive to means for improv-

ing shop efficiency and output, there never has

been a demand so insistently imperative as that which the

country now makes that there shall be greatly increased

efficiency in this and all other railway acti\'ities. An extra

day spent in getting the shop work done on a locomotive

or a few imnecessar\- hours" detention at the engine terminal,

while seemingly of little moment, may be the indirect cause

of losing a battle on the French front.

Ever\- possible effort must be directed toward securing

greater output per man, per machine, per pit and per shop.

All must perform their parts in the great drama now being

enacted, and the searchlight of improvement must be pierc-

ingly directed that ever}- available facilitx- shall produce

its maximum.
In sohnng the problems of improved efficiency in mechan-

ical department operations, two phases must be investigated

which involve in the main different solutions, namely, the

back shop and engine house.

The essential factors affecting general shop efficiency are:

1. Advance information as to repairs required.

2. Organization.

3. Scheduling and routing.

4. Material handling.

5. General shop equipment.

6. Centralized production.

7. Effective co-operation between mechanical and stores

departments.

Similar factors relating to the engine house are:

1. Prompt movement of the engine to the engine house.

2. Through attention to minor defects.

3. General shop equipment.

One of the greatest aids in securing expedited repairs to

locomotives in the back shop is the preparation of thorough

advance information as to the repairs required, and while

this practice is employed at present on a good many roads,

it often has gradually degenerated to the mere perfunctorj'

filling out of the necessary- forms, and, therefore, does not

accomplish the purpose intended. Especially important is

the knowledge as to whether new cylinders, wheel centers,

driving lx)xes, fire boxes, extensive boiler repairs and other

machine detail? are required. Properly used, this informa-

tion would enable the shop to prepare a greater portion of

this material, .so that when the engine is finally received,

it will only involve removing defertivc i>ortions and re-

placing them with the new parts., which can be done while

repairs are made to the minor details of construction.

The prime essential at the shop is an effective organiza-

tion, and without an organization that is responsive, ag-

gressive and which will co-operate in even,- resjsect to secure

the common aim of quick repairs and increased shop output,

all other pro\-isions for efficient operation will be neutralized.

You may force, fight or drive work through a shop, but

you can never hope to attain the maximum if good feelings

do not exist between the helper, mechanic, foreman, master

mechanic or superintendent. Harmony is the oil that over-

comes friction—and }et harmon}' must not be secured at the

expense of discipline, or ''abandoning a shop to the men,"

in order to avoid possible war labor complications. Firm-

ness tempered with justice must be the prevailing sentiment.

One fault often found in railroad shops is an overburden-

ing of the super\-ision. Effective results cannot be secured

if a foreman or gang leader is not able to keep in touch

with his men. The least frequently that he should see even.-

man under his jurisdiction is even,- hour. The size for an

effective unit organization will depend solely upon local

conditions and the nature of the work. Obviously a black-

smith or machine foreman can 3uper\-ise a larger body of

men than one in charge of an erecting or boiler shop.

A scheduling and routing system* is absolutely necessary

to secure expedited movement of parts requiring replace-

ment or repairs and to insure prompt overhauling of loco-

motives. Aside from its wholesome effect in this respect,

it is an excellent indicator of the essential degree of co-

operation existing in the organization and will do much
to bring the laggard into line. Scheduling and routing ma-
terial relieves the individual foreman of the necessity for

hunting and chasing material, thus affording greater oppor-

tunity and effective super\-ision of work. It keeps material

moving, reduces delays and insures expedited output.

The results of organized scheduled effort have been dem-

onstrated at various times in the past by record overhauling

of locomotives in the various shops. While the experienced

mechanical official realizes that back shop repairs made in

from 20 to 36 hours are extraordinar}- results, still they

are conclusive demonstrations of what can be effected to a

lesser degree by utilizing the same implements, namely,

thorough advance information as to the repairs re(|uired, co-

operative effort, planning and .scheduling of details.

Material handling undoubtedly offers one of the great-

•S« the Roilwiy Mechanical Engine .\ugu9l, 1913, page 423.
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est obstacle? at the present time in efficient shop operation.

Unusual industrial demands to a great e.xteni have absorbed

the common labor, and what little is still to be found in

railroad shops is e.vtrcmely ex]XMisive. being mostly inex-

perienced help and commanding wages upon a par with

that paid to mechanics prior to the war. Considerable

thought, therefore, should be given to the utilizing of me-

chanical features as far as possible. While in a good many
shops overhead cranes assist in handling of material from

machine to machine or department to department, there is

considerable hand trucking still necessar)-. .\ substantial

saving can be made, not only in cost of handling this ma-
terial through the shop, but also in the size of the force

required by provision of floors and walks smooth enough to

operate electric trucks, preferably those embodying an ele-

vating feature, so that the work is delivered to the machine

on a portable platform, removed from it to a machine and

replaced by the machine operator after the work is com-

pleted and requiring simply to be lifted by the motor truck

and readily transported to any point in the shop.

.Another feature of the material question which should be

investigated is the possibility of securing material from the

storehouse for use at various points in the shop without the

necessit}' of men leaving their work to go to the storehouse.

Tliis can be secured by reasonable anticipation of their wants

and the installation of a messenger system, which can be

developed in connection with motor truck operation as men-

tioned above. Orders for material may be left at different

points in the shop, collected hourly and material delivered

by motor truck despatch to the place required. A large

loss in connection with the average shop operation is the

waste through loafing to and from the shop and storehouse.

Another large factor requiring investigation at the present

time is the necessity for better shop equipment. Size of

equipment units have increased enormously, and in the

greater portion of our shops no improved facilities have been

installed to handle the larger units. Shops which were

adequate for handling equipment averaging 200,000 lb.

in weight are seriously overtaxed when required to repair

modern Santa Fe and Mallet t}-pe locomotives, averaging

from 350.000 to 500,000 lb. in weight. Machine tool facil-

ities must be increased as well as erecting shop facilities,

as not only are the parts in themselves larger, but the ma-

chine of today is vastly more complicated and requires more

machining than the light consolidation of a decade ago.

Not only has the equipment not kept abreast of the increase

in size of power, but it has fallen behind the progress made

in machine tool design and operation. ^Machine tools have

been developed which will replace a number of lighter tools

designed often solely to witlistand the strains induced in

using carbon steel tools. The draw cut shaper will largely

increase driving box output and in itself perform the work

formerly requiring a boring mill, planer and lathe. The

vertical turret lathe will more quickl\- perform work usually

done on a boring mill and in a good many instances replace

a lathe, considerably reducing the set up time as well as

the machining time.

Automatic machines have their possibilities also in con-

nection with a locomotive shop, although unless the shop

has a large output their use will not be warranted except

in connection with centralized production for use at a

number of shops and roundhouses. Set screws, studs and a

large variety of similar parts can be cheaply finished on

either single spindle or multiple spindle automatic screw

machines.

The automatic chucking lathe is unexcelled for the man-

unfacture of oil cup covers, grease plugs, tank hose nuts, air

pump piston heads and a great many similar parts. Much
cutting off of stock is done in connection with finishing in

turret lathes where the installation of an inexpensive auto-

matic power hack saw will reduce the time and expense

re(|uired in turret lathe operation, and due to an automatic

chucking and feeding feature in duplicating stock of exact

length, requires simply attention to insert a new bar.

One of the greatest aids to prompt turning of power at

terminals and a big assistance in shop output is centralized

prcKluction* of material capable of being finished partially

or wholly in stock quantities. Its possibilities are large

and its savings commensurate where a railroad has two or

more shops and a number of outlying roundhouses. A
constantly available supply of crosshead pins, knuckle pins,

packing rings of various kinds, piston valve parts and bush-
ings, oil cup covers and grease plugs, motion work pins,

cab fixtures and numerous other things available for instant

use at shop or roundhouse, the latter especially, often means
the difference between a few hours or many hours delay in

returning power to service.

Closely and intimately allied with centralized production

is standardization of locomotive details.t While the de-

velopment of efficient power requires adapting to operating

conditions, a necessity precluding effective standardization

of equipment, it is still possible and expedient to standard-

ize details so as to result in reduction of material required

in stock, enable quantit)- production of parts and insure

prompt repairs.

All the good, however, accruing from the above factors

will be nullified if there is not eft'ective co-operation between

the mechanical and stores departments. Material should

be at hand in ample quantities to insure its availability

when required, and yet not result in a surplus which is

ipt to deteriorate or become obsolete before used. \n in-

spection of a good many casting platforms will reveal cast-

ings so badly rusted as to be unfit for use—castings which

have become obsolete and for classes of power having a

small number of engines operating over several divisions,

an unwarranted surplus of material for these particular

classes.

The engine house presents a problem differing from the

shop in that equipment must be kept in serviceable condition

and yet maintain adequate power to meet traffic demands.

The first essential in any terminal is the layout. Time
available for necessary- work is limited, and the best

equipped engine house in the countr}- is handicapped with-

out a well arranged terminal. Everv-thing should be subor-

dinated to the one idea of locating outside facilities so that

necessarj- inspection, fire-cleaning, sanding, coaling, etc.,

can be expeditiously completed and the engine delivered

to tlie house with the maximum pwrtion of layover possible

available for the required repairs. In many places faults in

original lavout. restriction of location or available ground

are such that the ideal cannot be secured, but in many
cases inexpensive readjustments will often enable a closer

approximation to the ideal.

Thorough attention and correction of minor defects has

been often stressed in the past. The old adage, "A stitch

in time saves nine" is fully applicable to terminal repairs.

Repairs should be promptly made, and even though their

completion may involve withholding power, the cumulative

delaving eft'ect will, in the majorit)' of cases, be diminished

by such laying in of locomotives.

Equally as important as the making of necessary repairs

is tlie investigation and connection of cause and effect.

Too often rod bushings are renewed when the fault is a

pedestal shoe or wedge not properly set up or requiring

lining. Valve stem packing has been frequently renewed

when the fault was a bent valve rod.

.And, lastly, attention must be paid to engine house and

shop equipment. Small tools must be available in quanti-

ties to meet strenuous demands. Not so much fault, how-

ever, is to be found in tliis respect as in the matter of ma-

*See the Railway Mechantcal Engineer for June, 1917, P^ge 289.

TSee the Railway Mechanical Engineer for October, 191/, page 5-Jl.
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chine tool and handling equipment. Machine tools must
be supplied the engine house if it is to properly and
promptly return power, so that, except for hea%'A' repairs,

it shall be independent of the shop. While the practice of

passing second hand machinen,' to the roundhouse is not
to be encouraged, it is highly probable, however, that some

of the demands can be met by equipment released through
centralized production or the installation of intensive pro-
duction machiner}-. In the main, however, terminal ma-
chine tool equipment must be of a more rugged construction,
simple in mechanism and with a wider range of adaptabilitv
than that suitable for back shop operation.

Local Stresses in Box Bolsters
Tests of Loaded Bolsters with Berry Strain Gage
Showing Effect on Strength of Design Details

BY L. E. ENDSLEY
Professor, Railway Mechanical Engineering, University of Pittsburgh

THE stress developed in a cast steel side frame for freight

cars was discussed in a paper read by the writer before

the Pittsburgh Railway Club in February, IQlS.f In
that paper the stress was determined at different points on
the side frame by means of the Bern,- strain gage, and this

gage was also used in the investigation of box bolster stresses.

The Berr\- strain gage. sho^Ti in Fig. 1. permits the elon-

gation of a one or two-in. Rage lensth to be determined

f(D tfn ©
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these values .it tlie dincrent locations, which are tlie aver-

age of four readings at the equivalent p>oints, it will be

seen that tlie high stress points on bolster .1 occurred at

the top of the bolster just outside and inside of the side

bearing where the compression stress is 26,600 and 18,200

lb., respectively. The high stress here was due to two

causes. The top of the bolster which is a compression mem-
ber is not straight and thus tends to bend up at the side

bearing and down at the cur\-es on each side of the side

bearing. This has the effect of causing a heavy compres-

sion stress on the inside of the concave surface.*. Further-

more, the center of tlie top memt>er of the lx)lster can re-

lieve itself by bending and the outside walls and edges close

to the outside of the bolster have to do more than their

calculated share, thus localizing the stress on the outside

wall of the top member close to the end of these curves.

This is clearly shown by a study of the stresses on the

outside wall on a line down from the center of the side

the stress i.s a little less—a maximum of 24,800 lb. being

obtained just outside of the side bearing on the edge of the

bolster. There is also a stress of 16,200 lb. compression

on the outside of the small hole at the end. This hole

was moved in 3''j in. in a bolster which is later described,

and the stress around thi.s hole reduced to a maximum of

.3,400 lb. There are no high stresses around either of the

other holes. These holes are placed in the lx)lster partly

for the foundries' benefit in order to hold tlie cores and to

relieve shrinkage stres.ses. Shrinkage of the metal in some
cases causes cracks to develop. They also lighten the bol-

ster and make a more economical design.

The stress in the tension member of bolster B is consid-

erably less than that in the tension member of bolster A,

the maximum stress being 11,100 lb. on the bottom of the

bolster on a line underneath the center hearing support,

with no other point above 11.000 lb.

The results otjtained on bolster C, which is exactly like

,
COBE?|Oia j^,«r sTRfllOHT—

<

I STR<ll6HT--3

F1

ELEVATION K°r~h^ 5--i
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same as bolster £ except that the small holes at the ends
had been moved in 3^2 in. and holes cast in the top as

shown in Fig. 10. It will be seen that the stresses around
the small end holes were materiaDy reduced, having a maxi-

STRESSES .N POuNOS PER
SQUARE INCH FOR a COM-
BINED LOAD OF 'SO.OOO LBS.

mum of 3,400 lb. The maximum stress in the compression

member of this bolster was 13.700 lb. This was just outside

and inside of the side bearing on top of the bolster. A
stress of 13,400 lb. was obtained on the bottom of the com-

STRESSeS IN POUNDS PER
SOUnRE INCH FOR a COM-
eiNEo .__fao OF 1S0.000 lbs

Fig. 5—Bolster

presiion member at the edge of the top hole, as is indicated

in section B-B. The lx)ttom of this bolster has a maximum
stress of 10,700 lb. tension.

The design of bolster G and the results of its test are

shown in Fig. 11. This bolster had holes in the sides and

top. but none in the bottom. .\ stress of 20,500 lb. com-
pression was developed in the top member at a point on the
edge of xhe bolster about 18 in. from the end, and a stress

of 15.900 lb. was developed in the tension member almost
directly under the point. These high stresses are due to

the small depth of the bolster, which has an effective depth
of only 3?s in. as compared with 7 in. for those previously

referred to. It will be seen that the stress is ver\- small
all along the tension member for a considerable distance

out from the center. This bolster is 14 '4 in. wide, while
the others were only 1 1 in. wide.

The results obtained on bolster H and the details of the

design are shown in Figs. 12 and 13. The results given

in Fig. 12 are for a combined loading of 150.000 lb. It will

STRESSES IN POUNDS PER
SOOORE INCH FOR a COM-
eiNEO LOOO OF iSO.OOO l8S.

Fig. 7—Bolster Ith Reinforced Side Bearings

be seen that the maximum compression point is at the outer

end of the hole in the top of the bolster, where the stress

is 19,600 lb. and that the stress is practically 19,000 lb. at

the edge of the bolster along tlie side bearings. The ten-

sion stress is 23,000 lb. at a point just under the side bear-

ings at the curve of the tension member. The tension stress

i- also high on both sides of this point

Fig 14 gives the results obtained on bolster H under a
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central load of 68,500 lb., and <ho\vs some interesting re- difference in readings at the outside and inside of the bol-

sults. More readings were taken under this method of load- .-ter at the edge of the holes. .Another jx)int where the in-

. , .-iide and outside stresses are different is across the inner

W 1

' ILi-Y-Mg o o o o o o o

STRESSES IN POUNDS PER
SQUARE INCH FOR (3 COM-
BINED LOAD OF 150.000 LBS.

Fig. 8—Bolste ithout Side Bearing

ing, including some on the inside of the bolster which are

indicated as B readings. The lialf-section .4-.-1 shows the

STRESSES IN POUNDS PER
SQUARE INCH FOR fl COM-
BINED LOAD OF 150.000 LBS.

Fig. 9— Bolste

'
1 f STRESSES IN POUNDS PER [9600

1 SQUARE INCH FOR fl COM-

-^QZZZZZZztZ.

BINED LOAD OF 150.000 LBS

SECTION B B

Fig. 10— Bolster

edge of the hole in the tension member, where a compres-

sion of 16,200 lb. is, shown on the outside and the B read-

ing on the inside is 6,200 lb. tension, showins a strong ten-

STRESSES IN POUNDS PER
SQUARE INCH FOR A COM-
BINED LOAD Of 150.000 LB5.

Fig. 11—Bolster "G"

dency to bend up at this point. The same thing is true at

the outer end of this opening, where tlie stress on the out-

side is 11,300 lb. compression and on the inside 3,000 lb.
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tension. Just the opposite tendency is true, but not to so outside edge. This tension is due to the <^ide bearin- bend-
great an extent, at the ends of the hole in the compression ing up. The stress on the side of the bolster plotted" at the
member.

left of section 2-2 shows that the compression in the side
Ihe results obtained on bolster / are given in Fi.^ 13

STRESSES IN POUNDS PER
ecc',,S0OflBE ivCh FXHI fl yEB-

' ~.cc.—otfD oFee.sooLBS.
£:=^ Z.Z CT THE CENTER

Fig. 12— Bolster "H" Under 150,000 Lb. Combined Load Fig. 1^—Bolster "H" Under 68,500 Lb. Load at Center Plate

This bolster was only tested under a central load of 68,500 of the bolster at the corner is a little le- than 10 000 lb
lb. The mteresting thing about this test is the results ob- Referring to the plot of the stresses in the top it will be
tained from readings taken on top of the side bearings, seen that the lines in the two diagrams meet at a little less

STRafN &OGE TEST TWO lOO.OOO
POUND Ca'flCiTy eox BOLSTERS.
STRESSES Shown ore The Over-
age or EiGmT BEOOiNGS, fOuR
ON EACH BOlSTCR, for 3 VERTICAL
lOOO C* &a,SOO SOUNDS oPCiED
OT The center PlOTE

Fig. 13—Bolster "I" Under a 68,500 Lb. Load at the Center Plate

These art plotted at the left of the drawing and show that than 10,000 lb. .\nother interesting thing alx)ut this bol-
the lojj of the side (rearing is in tension 3,000 lb. at the ster is the effect of the hole upon the stresses, which are
center, gradually reducing until compression is shown at the plotted at the right above section /-/. Here it w\\\ be seen
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that the .«iri.-.-:- uiMiluiilly increases at the outside edge from

5,000 11>. to a maximum of 13,000 lb. at the inner edge of

the hole. In other words, this liole, because of its breadth,

has a weakening effect ujjon the bolster. This, however,

may be influenced some by the raised side bearing.

When testing a new design of bolster or side frame, I

have white-waslied a great many with a mixture of silica

powder and water and this has helped a great deal in

quickly locating weaknesses in design. While it is not an

absolute check upon the Berr_\- strain gage, it has given

some ver)- interesting facts.

Fig. 15 is a side view of bolster R that lias been strained

under a central load of 390,000 lb. There are no cracks

around the side bearing on this bolster, the only cracks

shown being above and below the two central holes. The
end hole shows clearly, however, some shear cracks in the

whitewash out from the center on the side wall. Of course

this load is way above any load the bolster would ever at-

tain, which is the reason for this scaling. This is a quick

method for determining the points of maximum stress. It

should not be assumed, however, that the stresses in this

bolster previous!)- referred to should check w-ith the scaling

photograph, as the latter was obtained under a central load

only, while the results with the Berry strain gage were

obtained under a load applied at three points.

CONCLUSIONS

There are a great many things to be considered in the

design of a box bolster and some of the most important I

have attempted to show in these tests. For instance, the

depth at the end is an important thing and some designers

of cars have not left sufficient space for this part of the

bolster in laying out the car. This depth should be at least

six in. Another thing which causes high stresses in some

bolsters is the fact that cast steel can be made to almost

any shape. The side Ijearings are cast on the bolster; that

is, the top member of the bolster is not a straight, continu-

ous web but is made up of several curved portions. This

makes sharp comers on some bolsters and cur^'ed members

on others. This is always a source of high stress. It is

evident to ever\- one that if a column—and that is really

what the top of the bolster is—is made crooked, it will not

be as strong as a column that is made straight. This also

is true of the tension member. For maximum efficiency it

should be made straight. While it often appears stronger

from a comparison of the section moduli, in every case the

tested straight tension member has a less maximum stress

than one with a curved bottom, where the laolsters are other-

wise comparable.

This ijrings up the question: Of what value is the old

method of figuring the strength of any bolster? As long as

you do not have curved tension or compression members
and abrupt sections, the results obtained in a calculation

of the i)oIster will check rather closely with the actual stress

at any point. If the sections are not straight and unifonn,

tile calculated stresses cannot be deijcnded upon. I have

found the calculated stress in some cases to be only 50 per

cent of the actual .stress and in other cases the calculated

stress will Ije higher than tlie actual stress.

REPAIRING FOREIGN LOCOMOTIVES

THIS is the railroad sliop man's opportunity to do his

bit," said the superintendent of one of the shops that

has been repairing a large numlser of foreign engines.

"It not only helps the country and the road that sends its lo-

comotives to our shop, but it helps us as well. I have had a

chance to observe the practices of these other roads and to see

the results they give in service. I have got some valuable

pointers, and will apply what I have learned to improve our

own motive power." The attitude expressed in these remarks

is typical of the position taken by the men in the .shops that

have been called on to assume the burden of repairing engines

from other roads with facilities already congested by the home
equipment. This is the spirit of men who recognize that the

roads are now a unit—-the servants of the government—the

third branch of the service which is quite as essential in win-

ning the war as the army and the nav\'.

From Chicago as far west as Topeka and Parsons, Kansas,

and Ogden, Utah, and as far north as Brainerd, Minn., shops

will be found working on locomoti\'es owned by roads in the

eastern section where the greater part of the war industries

are located and where the unprecedented traffic has worn out

engines faster than the shops could repair them.

The repairing of locomotives in shops of foreign lines was
put into practice w^hen the roads were taken over by the

government. The regional directors secured information

concerning the possible increases in the production of shops

which were not working to full capacity, and early in the

year the first locomotives were distributed among sho]i> in

the Middle ^^est.

Careful preparations were made for furnishing everytliing

that would be required in working on locomotives from for-

eign lines. Complete sets of blue prints and details of stand-

ard practices were sent with each engine. All parts were

carefully insi)ected before the locomotives were shipped, and
if this inspection disclosed that material would be required

which the repairing road was not apt to have in stock, it was
sent to the shop, either in the tender or in a separate car ac-

companying the locomotive. That the precautions were ef-

fective in facilitating the work is indicated by the comment
of a foreman w'ho remarked that he found little difference

between working on foreign engines and on those of his own
road.

When the locomotives were shipped they were usually given

a thorough inspection by an inspector from the owning road,

who accompanied the engine to the shop, and by the foreman
of tlie road doing the work. At this inspection it was defi-

nitely decided what repairs were to be made, and if it was
found that any additional material would have to be secured

from the owner by ordering it at once the progress of the

work as a rule was not delayed.

It is usually necessary to furnish a considerable number
of small parts, such as grease cups, plugs and bushings, cylin-

der cocks, etc. Such material should always be sent finished,

except in cases where each part must be fitted individually.

These parts are usually produced in quantities, and each road

has special facilities for making its own standard equipment.

Where rough castings are sent to the road which is to repair
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the locomotive, a great deal of time is wasted in finishing the

parts.

In spite of all that could be done, it has been found that

the most serious hindrance to the work was caused by delays

in securing material. For instance, one locomotive in a for-

eign shop was found to have the tires out of gage. When
the tire was heated in order that it might be reset, the wheel
center was found to i)e cracked beyond repair. The defect

could not be detected until the tire was loosened and several

weeks elapsed before a new casting could be secured.

Next to the difficult}' of obtaining material, the most seri-

ous embarrassment was caused by the variation in standards
on different roads. There is a lack of uniformity in the

amount of taper used on fitted bolts. If a hole is reamed with
a reamer having either greater or less taper than that orig-

inally used, the diameter must be increased considerably to

secure a bearing for the full length on long bolts. To avoid
enlarging the holes unduly, it was necessary in some cases

to send with the locomotive a set of reamers having the proper

taper. The situation with regard to boiler screw threads was
quite similar. Some roads used the ^'-thread and others the

United States standard thread, and the amount of taper
varies considerably.

The instructions issued by the owning road specifying the
work to be done and the standard practices to be followed,
were helpful in many cases, but in some instances they re-

sulted in work being done which was quite unnecessary.
Often the instructions called for the renewal of parts which
had not been inspected before the locomotive was shipped,
and in some cases it was found that the wear on these parts
was so slight that they would have remained in service until

the next shopping with minor repairs. Such conditions could
be avoided by giving more authority to the inspector repre-
senting the owning company. These men who were chosen
to oversee the work have had wide experience, and their judg-
ment should be relied on. Furthermore, the foremen of the
shops repairing locomotives from foreign lines are too jealous
of their good name to allow a locomotive to go from the shop
to another road in any but the best of condition. To place
unnecessary restrictions on the methods of overhauling power
indicates a lack of appreciation of the service which the roads
taking in locomotives from foreign lines are rendering.

Large Appropriations for Shops
The Railroad Administration Allows Liberal Expend-
itures for Improving Railway Mechanical Facilities

THE expenditures for improvements to railway facilities

approved by the Railroad Administration through the

Division of Capital Expenditures and made public on

May 18, involve an amount chargeable to capital account of

$937,961,318, of which $440,071,013 is for additions and
betterments, $479,686,531 for equipment and $18,203,774 is

for extensions. A detail study of the budgets of fifty of

the more important lines, having an aggregate mileage of

151,494, shows that a particularly generous amount has

been granted for improving the mechanical facilities and
equipment. A summary of the expenditures granted these

roads chargeable to both capital and operating accounts for

these items is given in the table. About $65,000,000 has

been approved for shop buildings, engine houses, etc.; for

shop machinery and tools $9,248,249 has been appropriated

and for improvements to existing equipment $33,132,313

has been granted. The amounts for shop buildings, etc..

include expenditures to be made for additions to existing

building.', new shops and enginehouses, and the shop ma-
chinery- and tools required for these new shops. It will thus

be seen that considerable more than that shown under the

heading of shop machinery and tools will be spent for these

items.

It has been the disposition of the Railroad Administra-

tion in the consideration of the budgets, to grant those

expenditures which will materially increase the capacity of

the railroads. It has been known for a long time that the

mechanical facilities for handling cars and locomotives have

been deficient and for that reason particularly liberal

amounts have been granted for this purpose. Fuel stations,

water stations, etc., are other items which have been given

particular attention, about $10,000,000 being appropriated

for this purprjse on the fifty roads shown in tlu- table. .Ap-

provals for projects which might be considered unessential

to winning the war have been made to cover, particularly

on work that has already been started, amounts necessar)'

to permit a cessation of the work without loss to the com-

pany. The following is a summary of the important work

to be done on various railroiids in improving the facilities

for repairing and handling cars and Ifxomotives.

IMPORTANT MECUASICAL F.-VCILIIIES .'Vl'THuRIZED

A large expenditure is to be made on the Baltimore and
Ohio for shop buildings, enginehouses, etc. The largest
single item in this account is the shop and enginehouse at

Glenwood, Pa., just outside of Pittsburgh. This shop will
have a capacity of 40 to 50 locomotives per month. Over
$1,300,000 has been appropriated for the shop and engine-
house at Cumberland, Md., and a new shop and engine-
house will be built at Youngstown, Ohio, at a cost of $740,-
000; an e.xtension will be built to the shop and enginehouse
at Wa.shington, Ind., for $272,730; an enginehouse will be
built at Grafton, W. Va., at a cost of $328,086, and the
shop and enginehouse at Dayton, Ohio, will be rebuilt at
a cost of $225,000.

A particularly large amount, $3,407,221, has been given
the Boston & Maine for shop buildings, enginehouses, etc.

This includes an enginehouse at Concord, N. H., costing
$800,000; one at East Deerfield, Mass., costing $770,000;
one at Lowell, Mass., costing $750,000; one at Dover, N. H.,
costing $275,000, and one at East Cambridge, Mass., costing

$143,500.

The Chicago, Burlington & Quincv will build an engine
terminal costing $155,000 at liola. 111.

The Chicago, Milwaukee & St. Paul was allowed an ex-
penditure of $680,000 for the engine terminal at Savanna,
111,; $601,870 for an engine terminal at Ottumwa Junction,
Iowa, and $236,000 for a freight and engine terminal at

Atkins.

'I'he Rock Island was granted nearly $1,000,000 for shop
buildings, enginehouses, etc., which includes improvements
at Herington, Kan.; Amarillo, Tex., Manlv. Iowa, and Burr
Oak, 111. Over $1,000,000 will be .spent for second track
on this road.

The Cleveland, Cincinnati, Chicago & St. Louis has re-

ceived $710,419 for .shop buildings which includes engine
terminals at Galion, Ohio; Sheff, Ind., and additions at
various points.

A large amount has been given the Erie for shop build-
ings, enginehouses, etc.,—$2,382,156. This expenditure in-
cludes a 31-staiI enginehou.se and engine terminal facilities
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at Mcailvillo. r.i.. at an otimatcd cost of $411,1^1. New

engine terminal- will 1)0 huilt at Girard, Ohio, for $400,000.

and at AvtHa. Ea>t Huftalo and Dayton, X. Y. A scrap

reclaimini; plant will Ik; built at .\icadville at a cast of

$95,000.
'

The Grand Trunk has an appropriation of $1,058,609

for shoj) liuildings, enginehou.^es, etc., which includes a 15-

stall rountlhouse at Tontiac, Mich., and improvements at

West Hethel, Me.: Battle ("reek, Mich., and Fort Gratiot.

The mechanical facilities of the Hocking \alley at various

points throughout the system will be improved, $409,296

being appropriated for this purpose.

The Illinois Central was given $2,.>45,170 for shop build-

ings, enginehouses, etc., which will be used to improve the

mechanical facilities at Kankakee, 111.; Clinton, 111.; Mat-

toon, 111.: Freeport. 111.; Waterloo, Iowa; Jackson, Tenn.;

McConil), Miss.: Champaign, 111.; DuQuoin, 111.; Benton,

111.; Carbondale, 111.; :Mounds, III; Aniboy, 111.; Fulton,

Ky.'; Paducah, Kv., and Central City, 111.

The Lake Erie' & Western has been given over $800,000

for shop buildings and enginehouses, of which $500,000 will

be for a locomotive repair shop at Tipton, Ind.
;
$158,200

for rebuilding the enginehouse at Lima, Ohio, and $79,200

for rebuilding the enginehouse at Peru, Ind.

The largest item of expense in the budget of the Lehigh

Valley is 'for $2,514,114 to be spent for shop buildings,

enginehouses, etc. A new engine tenninal is to be built at

Hazleton, Pa., at an estimated cost of $1,000,000 and a new

engine tenninal will be built at Jersey City at a total cost

of $1,400,000. of which SQOO.OOO has been appropriated for

1918.

The Michigan Central will make an e.\j)enditure ot $2,-

231,080 for shop buildings, enginehouses, etc., which in-

cludes new engine terminals at Jackson, :Mich., and Mich-

igan Citv, Ind*; Additional shop facilities will be provided

at a cost of $.v^5,000, and a new steel car repair shop will

be built at West Detroit at a cost of $210,000.

One of the largest individual items for tlie New York

Central is $7,707,600 for shop buildings, enginehouses, etc.

This includes a car repair shop at Avis, Pa., for $746,000;

new engine tenninal facilities at Watertown, N. Y.,_ for

$700,000; a new enginehouse at Syracuse, N. Y., for $540,-

000;' additions to the car repair shops at East Buffalo for

$520,000; an addition to the erecting shop at Collinwood,

Ohio', for $345,000; a new enginehouse at Genesee. N. Y.,

for $200,000; a car repair shop at New Durham, N. J., for

$198,000; a new enginehouse at DeWitt, X. Y., and addi-

tions 'to the enginehouses at Norwood, N. Y.; Clearfield, Pa.,

and Cherry- Tree, Pa.

The shops and enginehouses on the New Haven will be

improved generallv for handling heavy power, particularly

the Santa Fe tvpe' locomotives which that road has received.

Fifteen stalls will be added to the enginehouse at East Hart-

ford 10 stalls to the Medway enginehouse on the New

London division and seven stall's to tlie Waterbury (Conn.)

enginehouse. ^ , ,

The Norfolk & Western will spend $879,000 for the

Roanoke (Va.) vards; $590,000 for the Hagerstown (Md.)

yards and $565,000 for improvements in the Bristol (Va.)

yard-i In addition to this an additional new shop building

will be constmcted at Roanoke at a cost of $575,000 and

$222,634 has been approjiriated for the shop building at

Shenandoah, Va., which is under way.

The principal feature of the Xorthem Pacific budget is a

new car and locomotive shop at Mandan, X. D., towards

which $500,000 has been appropriated. A new car repair

shop will be built in the Como yards near St. Paul at a cost

of $250,000.

The expenditure of $4,609,108 for shop buildings, engine-

houses etc on the Philadeljihia & Reading will include new

encrine terminal facilities at Reading, Pa., costing $355,000;

a new addition to the enginehouse at St. Clair, Pa., costing

$92,000; a new extension to the shops at Reading, costing

$255,000; a new engine terminal at Tamaqua, Pa., costing

$200,000; new engine facilities at Chester, Pa., $140,000;

new engine facilities at Coatesville, Pa., costing $440,000; a

new enginehouse and machine shop at Rutherford, Pa., cost-

ing $145,000, and $157,172 for engine facilities at Reading,

which are 49 per cent completed.

With about $700,000 for shops the St. Louis & San Fran-

cisco will improve mechanical facilities at a large number

of its repair points.

The Union Pacific will spend over $6,000,000 on ter-

minal improvements, divided as follows: Cheyenne, Wyo.,

$1,689,425; Council Bluffs, Iowa, $1,647,351; Junction

City, Kans., $1,175,007; Green River, Wyo., $919,674;

Oniaha, Xeb., $535,026; Sidnev, Neb., $158,935; Grand

XD I'.EITERM

Shop build-

ings, engine-
houses, etc.

4,000
712.365
101,648

3,981,950
47.900

3,407.-21
779,959
143.599
300.000
80.513

Road
Ala. Grt. So
.\trh. Top. & Santa Fe*
.V C. L
Bait. & Ohio
Bos. & .Ubany
Bos. & Maine
B. R. & P
Central of Ga
Central of .N. J
Chesa. & Ohio
Chic. & Alton 185,000

181.36r

C. & X. W
C. B. & O
C. M. & S. P..
C. R. T. & P....
C. X. O & T. P
C. C. C. & St. L
Cumb. Vallev .

.

D. & H
D. L. S; W
n. M. & X

NTS TO MECHA>

Shop
machinery
and tools

4.000
468,973

AL Facilities

mprovements
to existing
equipment

1.119.063
331,671

1.969,370

90.307
308,102
KS6,ir

645.270

'22'.9i4

197,960
3.749

199,126

448V200
354,266

6.500
70.750

488
30,304
24,775

2,633,692
313,649
167,000
423,921

1.255.539
65,624

954,061

550.878
1,230,184
1.810.475

Erie 2,382,156
Grand Trunk 1,058.609
Great Xor 539.000
G. C. & S. F 109.923
G. H. & S. A
Hocking Val 490.296
111. Centra! 2.345,170
K. C. S 17,420
K. C. S. Term
L. E. & W 800.500

2.514.114
92.449

787.400
2.231.080
110,650
357,363

7,707,600
1.486,389
1,082,638
950,000

7.464.754
3.780.466

Phila. & Read' 4.609.108
S. L. & S. F 699.150
.'Southern* 182,696
Sou. Pac 608,964
Union Pac. Svstein 41,134
r. P. Term Improvements* 3,811.000
V. & M V - 175,471

Long Island
Mahoning Coal
Mich. Central
M. St. P. & S. S. M.
X. C. .'«: St. L
X. Y. C
X. Y. X. H. & H....
X. & W
Xor. Pac
Pa. West

128.314

if.ioe
5.110

106.756
537.932
97,347
41,130
20,200

230.538
57,753

192,098
33,675
56,000

651,800
469.974
275.000
120.000
459.960

1.250.000

267'.i4i

45.000
73.555

448.475
835.040
43.020

996.838

732.168
419.369
10.500

677,793
20,391

432.531
6,855

66,305
351.522

1.471.823
1,217,447

4.30O
73.840

669.472
137.252

443.035
1S6.770
151.067

6,235,237
1,793,036
1,261,301
1,116.170
1,187.102

Total 64,752.478 9.248.249

Amounts for all items were not available.

Island. X^eb., $43,100: Xorth Platte, Xeb., $25,200; Ellis,

Kans., $9,000. At Chevenne a machine shop will be built

costing $1,276,500. .\t 'Council Bluffs $440,000 will be ex-

pended for a 40-stall enginehouse, $293,000 for a power

house, $235,000 for a machine, boiler and blacksmith shop

and $175,000 for a 600-ton coaling station. At Junction

Citv a machine, boiler and smith shop will l>e built at a

cost of $270,000, a 20-stall enginehouse at a cost of $240,000

and a 400-ton coaling station at a cost of $110,000. The
improvements at Green River include a 28-stall enginehouse

costing $280,000, a machine, boiler and smith shop costing

$235,000, a car repair shop costing $85,000 and a storehouse

costing $68,000. At Omaha, X'eb., an extension to the ma-
chine-shop will be built at a cost of $245,000. Over $800.-

000 will be spent for machine tools for the various shops in

this program.



The Fuel Association Convention
A Wartime Meeting Conducted Under the Auspices

of the Federal Railroad and Fuel Administrations

THE tenth annual convention of the International

Railway Fuel Association, which was held at Chi-

cago, on Thursday and Friday, May 23 and 24, 1918,

differed materially from all previous meetings of the as-

sociation.

The arrangements for the convention were made under
the direction of the Railroad and Fuel Administrations, and
the meetings were notable for the absence of all technical

discussion of specific questions of railroad fuel supply and
economy. The entire time of the convention was devoted to

a broad consideration of the nation's war time fuel prob-

lem. Practically every railroad company in the countr}-

designated representatives to attend the convention and
there were also present a large number of coal operators and
other representatives of the mining industry.

Several changes were made in the list of speakers as

announced in the tentative program published last month.

C. R. Gra\ , director of the Division of Transportation,

United States Railroad .\dministration, was unable to be

present, and R. H. .\ishton, director Western Regional Dis-

trict, United States Railroad Administration, addressed the

meeting in his stead. Sir George Bury, chairman of the

Canadian Railway War Board, was also unable to attend

but was represented by Thomas Britt, general fuel agent of

the Canadian Pacific Railway. United States Fuel Admin-
istrator, H. A. Garfield, and Warren S. Stone, grand chief

of the Brotherhood of Locomotive Engineers, also found it

impossible to be present at the convention.

The convention was of>ened witli an introductorj- address

by the [^resident ot tlie association, F. W. Pratt, assistant

suf>erintendent motive fxjwer and machinery, Chicago and

Northwestern, An abstract of Mr. Pratt's address follows:

PRESIDENT PRATT'S ADDRESS

There are three items in this tremendous fuel problem

—

pro<iurtion, transportation and consumption—and the rail-

roads of this country are largely re.-ponsiljle for all three of

them: for profJuction in .so far as concerns the delivery of

machinery and sup])lies to the mines and a car supplv for

the coal produced.

The ne.xt item is transportation. Railroad men are a

hardy and earnest lot and not easily discouraged, working
every day in the year, including Sundays and holidays. But
when last winter, after weeks of continued and unprece-
dented snow and cold, their locomotives were comp>elled to

operate with added disadvantages of poor and dirty coal it

was perhaps the greatest obstacle of all and many a loco-

motive died and its train was abandoned for this reason.

I have yet to see a miner or operator who would defer to

the railroad man in the matter of patriotism or loyalt)' to

country', and I believe if the proposition is put squarely up
to the men that there will be no Sundays or holidays in

either the mine, on the railroad or in the coal yard when it

concerns the output and distritmtion of coal, any more than
there is Sunday or holiday in the trenches with tlie Hun
facing our bo\s and the Kaiser minacing our free institu-

tions.

The 27 per cent of the coal produced which is used by
the railroads is so large that we hope by care and close at-

tention to details not only as to firing l)Ut in better repair of

locomotives, more care in despatching and moving trains,

and l/etter operation on the part of the engineer, to save

millions of tons of coal and millions of gallons of fuel oil.

Superheating has been proven practicable and each locomo-
tive so equipped saves hundreds of tons of fuel per year

besides rendering faster and better service; hence, the pres-

ent i)ractice of superheating the larger locomotives passing

through the sho|) should be continued as far as po.ssible.

considering the scarcity of materials and skilled labor to

apply tliem. The locomotive feed-water heater also offers

an attractive field for economy and efficiency and well war-
rants careful and continued experimentation.

"'I'lie Railroad Industrial .-Vrmy,"' was the subject of a

paper b)- W. S. Carter, director of the division of labor of

the Railroad Administration. An abstract of this paper,

which dealt witii the conditions demanding e.xtraordinary

351
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fl'lort ;nul iiu ri-;i>L'(l jirodiRlivtiu-.-s ironi t'ViT\- riiilroad man,

will be found on page 314 in this issue.

RELATION OF LOCOMOTIVE MAINTENANCE
TO FUEL ECONOMY
BY FRANK .McMANAMY

Manafter Locomotive Section, United States Railroad Administration

Fuel economy and locomotive maintenance in practically

everything that relates to efficient locomotive performance,

are synonymous terms. Within recent years the increasing

cost and scarcity of fuel have made fuel economy a question

of major importance to the designor of locomotives as well as

to the officials in charge of locomotive maintenance. The
inventor has also turned his talents in that direction, with

the result that the superheater, the brick arch, the combus-

tion chamber firebox, and other fuel saving devices, are to-

day parts of the equipment of every modern locomotive. The
influence of these devices in effecting real fuel economy is

tremendous, and their application to many existing locomo-

tives will result in a marked reduction in fuel consumption.

The boiler, to promote economy of fuel, must be properly

designed, with ample grate and heating surface. It must

be clean, the grates level and easily shaken and in good con-

dition, the ash pan and grates must have ample air openings

to aid combustion, the firedoor should operate easily, and

the fire tools should be in good condition. The flues must

be clean, the flues and firebox free from leaks, smokebox

must be air tight, the smoke stack and nozzle in line, and

the draft appliances in good condition and properly ad-

justed.

Too much stress cannot be laid on the necessity for keep-

ing boilers clean, because in addition to effecting a material

saving in fuel, it increases the efficiency of the locomotive

and materially prolongs the life of the flues and firebox

sheets. Frequent and thorough boiler washing is the foun-

dation of proper boiler maintenance. Authorities differ

somewhat as to the exact loss due to scale on boiler sheets

but a comparison of tests made indicate pretty conclusively

that 1-16 in. of scale will increase the fuel cost approxi-

mately 15 per cent and that Y^ in. of scale will increase

the fuel cost approximately 60 per cent.

It is not an exaggeration to say that on an average 40 per

cent of the locomotive boilers in service have scale 1-16 in.

thick or to say it differently, that due to poor boiler washing

all of them have 1-16 in. scale 40 per cent of the time, and

that many have scale from ]'& in. to H in. in thickness. In

fact in some districts it is not unusual to find J4 in. of scale

on boiler sheets. Let us see what this means in actual figures.

In 1918 it is estimated that the railroads will require 166,-

000,000 tons of coal at an average cost of $3.50 per ton,

which will be a total of $581,000,000. If we add to this

48,000,000 liarrels of fuel oil it will make the total fuel cost

over $650,000,000. We will pay, therefore, during the year

of 1918 more than $50,000,000 for fuel on account of the

scale in locomotive boilers that many men do not consider of

sufficient importance to warrant its removal.

But even a boiler that is clean and in the best of condition

can do no more than generate steam; proper steam distribu-

tion to and from the cylinders must ht had and the steam

made to do effective work. If the valves are out of square or

blowing or the valve gear badly worn; if valve chambers or

cylinders are badly worn or out of round; if the cylinder

packing is woni or broken; if leaking piston rod packing or

leaks al:)Out the steam chests or cylinders dissipate the steam

that should and could be made to do work, we can expect no

improvement in our fuel performance.

Assuming, however, that the boiler is in good condition,

that the steam distribution is good, and that there is no waste

of steam through steam leaks, it remains to deliver this power

at the drawbar, and this cannot Ijc efficiently or economically

iloiie through the medium of wornout machinery. Rods in

bad condition, boxes loose on journals, wedges which require

adjusting, and tires badly worn which will cause excessive

slijjping, are poor mediums through which to transmit

energy.

Some of the repairs which will do the most towards reduc-

ing the fuel consumption and improving locomotive perform-

ance arranged in what is believed to be the relative order of

their importance, are, setting the valves properly and main-
taining the valve motion, washing the boilers, keeping the

tubes clean, eliminating steam leaks about the cylinders

and the steam chests and maintaining the driving boxes and
rods.

If it were possible to calculate tiie aggregate loss in op-

erating efficiency for the total number of locomotives due to

lack of maintenance or operating at less than their maxi-
mum efficiency, the result would be staggering, and when
we add to this enormous loss of operating efficiency, from
10 to 20 per cent of the railroad fuel bill which for the

past year was $329,000,000, and ior the current year is

estimated to be $581,000,000 for bituminous coal alone, we
begin to realize the price we have been paying for the

privi'lege of operating defective locomotives and delaying

traffic thereby. This being true, the question that must in-

evilabh- follow is, what is being done by the U. S. Railroad

Administration to remedy the conditions which have been

described.

The first step before taking action to bring alx)ut an im-

provement in the condition of locomotives was to make a

survey of the field. The next step v.as to speed up locomo-

tive repairs to provide motive power to meet the immediate

needs and this was done by increasing the .shop hours about

16 per cent for over 200,000 men. and by nationalizing

locomotive repairs so that a locomotive in need of repairs

would be sent to the nearest available repair shop, thus

utilizing to the fullest extent the total shop capacity of all

railroads. The result of this soon became apparent in the

increased number of locomotives turned out of the various

shops which for the four months ended April 30. increased

6,849 over the corresponding period for last j-ear. This not

only means more locomotives but it means better locomotives,

which both increases operating efficiency and decreases fuel

consumption.

For the future the work that has been started will be

continued and a higher standard of condition of locomo-

tives required. A regular schedule for the application of

suj;erheaters and other fuel saving appliances to locomotives

not now equipped, is being prepared and will be adopted

subject only to labor and material being available.

Today, with the increased demands for fuel by reason of

the war and the necessity for furnishing fuel to our allies;

with the increased use of fuel in industries whose output is

essential to the successful conduct of the war. the saving of

fuel bv better locomotive maintenance and the increased

operating efficiency which will result therefrom, means more

than can be expressed in terms of tons, gallons or dollars.

It means the saving of .America, the saving of Democracy,

the winning of the war.

THE MOTIVE POWER DEPARTMENT AND
FUEL ECONOMY
BY ROBERT QUAYLE

General Superintendent Motive Power and Car Department.

Chicago & North Western

In 1917 the railroads of this country consumed approxi-

matelv 175,000,000 tons of coal. This, at an average price

of $2^50 a ton, would give us a cost of $437,500,000. Now
I maintain that if every individual in tlie operating end of

the railway organization of this country- were to work to-

gether as one man, each helping the other to the one end of
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saving fuel, we could ea.sil)' save 10 per cent, which would
be 17",500,000 tons equivalent to $4.3,750,000.

I want, first, to call attention to the master mechanic's

part in this game of saving fuel. He should be in touch

with the division superintendent and train despatchers in

such a way as to make them feel and really know that he
is interested in them personally. It is the master mechan-
ic's duty to be so in touch with his shop men and engineers

and firemen that they will have confidence in him, and he
should have the happy faculty of having the men con-

stantly feel kindly toward him. This would enable him
to get the best from the men that can ht had.

He should fix the machines that the men are going to

handle, so that the men will have the least amount of dis-

couragement in their work, and there w'ill be the least

amount of effort on their part necessary to get the best

results. To this end he should have his men trained to

make proper reports of necessary work to be done. Occa-
sional meetings with the roundhouse foremen, particularly

calling attention to these things, and insisting upon their

having the work done that is reported, will bring about good
results. The engineers will take much more interest in

making the detailed reports than if their reports are not

given proper attention.

Mv next thought i~ the traveling engineer. What are his

fellow net onl>- to do his bit, but to do his all, that fuel

will be conserved. Fuel is now jilaying and will play a

most important part in our warfare.

Vou v.ill observe that what I have said can be summed
up in a word, co-operation, and I am sure when we of the

motive power department will have done our part that the

men at the other end of the operating department will sav
to us, "You have done well." We all respond to success,

and when the men in one department have showTi a great

improvement the other fellows will not only follow in the

wake, l)ut they will trv' to beat them out in the end if they

can.

TRAIN LINE LEAKS AND THE COAL PILE

In a paper enitled "The Transportation Department and
Fuel Economy," E. H. De Groot, Jr., assistant manager,
car service section. United States Railroad Administration,

drew attention to the part that superintendents, train mas-
ters, yardma.sters, despatchers, trainmen and the station

forces should pla\- in a general campaign of fuel economy.
Referring particularly to the possibilities for effective work
on the part of train men, Mr. De Groot said:

"The air compressor on the modern locomotive is a pow-
erful engine. It performs wonders which are little enough
appreciated by most of us but it has a frightful appetite

E. W. Pratt 'C. <S. N. W.)
President

Pyle (M. St. P. & S. S. M.)

Vice-President

W. L. Robinson
Vice-President

J. G. Crawford (C. B. & Q.)

Secretary -Treasurer

duties? 'I'd make inspection of locomotives; see that they

are in proper condition to do the best work. He .should

know the condition of everj- engine in his charge. He
should know what they are capable of doing. He should

see to it, at the roundhouse end, thai the engines leave fully

capable of making the trip successfully and economically.

He should always have it in mind that his job is one of

helpfulness and instruction rather than one of fault finding

and improper criticism.

The roundhouse foreman, as a vule, is tlie most abused

man on a railway. He is up against all kinds of condi-

tions, all kinds of problems to work out, in order that

everjthing may move smoothly and every man be kept one

at peace with the other. We retjuire a good deal of the

roundhouse foreman, and to get the very best out of his

job he should be gracious, he must needs Jje a philosopher,

he must be a student of human nature and he must smile

even when everything goes "dead wrong."

LfKomotive engineers and firemen, what a magnificent

opportunity you men have to shov.- your patriotism by your

work: On the basis of your loyalty and faithfulness I am
asking you to redouble your efforts; increase your intelli-

gence not only for yourselves, but strongly urge every other

for .steam—and steam means coal. Its cylinders are large,

and as its load increases directly with the progress of the

piston, the steam cannot be used expansively but must be

admitted to the very end of the stroke. Under these cir-

cumstances, air leaks constitute a direct drain upon the

boiler and so reach their greedy fingers back through the

firebox into the precious coal pile. There is no way in

which .the trainman can contribuce so much toward the

good cause of saving coal as by stopping the train-line

leaks before starting on the trip. With [lorous hose, worn

gaskets, pipe and other leaks, what the pump has to over-

come needs no description among practical men.

"Leaks are crimes when coal is a military necessity! To
stop leaks then is of the greatest importance and this should

be done carefully and conscientiously. Surely, any man
who does less than he can, does less than he ought in this.

The j>ractice of carrying a hose-gasket or two in the pocket

as some trainmen do for this purpose is an excellent one.

Rainy weather offers an opportunity to locate hose which

are porous to a serious extent and by changing them when
opportunity offers much fuel may be saved which would

otiierwisc be wasted.

"lUit all of the leaks arc not disi oveiMblc while the train
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is at risi, jiarticularly in cold wcatlK-r, and new ones de-

velop during the trip. These should all receive first-aid

treatnunt as" soon as found. Then, too, the leaks may re-

sult in sticking iirakes and this condition is like compound-

ing a felony. It not only takes much coal to pump against

the leaks but much more coal at the same time to pull

against the brakes."

TMK R.\ILROADS AND THEIR RELATION TO
THE FUEL PROBLEM

BY R. H. AISHTON
Regional Director. Western District, United States Railroad Administration

I was apiK)inted Western regional director last January,

just about the time that we were in llie thick of the fuel prob-

lem. I never want to go through such an e.xperience again;

and neither do tlie railroad men. There were times when

there was not four hours' fuel in thi.- city. If, by any effort

of mine, and any effort of yours, we can prevent that thing

occurring again, let's do it. Unle-> we do it, the coming

winter is going to be much worse than last winter.

Suppose that we get the same entluisiasm on this fuel ques-

tion, the same patriotic impulse on the part of every man in

the vast army of two million railroad men in this countr}-,

that was shown in the Liberty Loan drive. There would not

be anv fuel famine; there would be no difficulty. There

would not be any railroad problem if we would just do that.

If we save one scoop of coal an hour on each locomotive it

will save 765,000 tons of coal, or 17,000 carloads a year.

Does any man in this audience believe that he cannot do

that?

There is scarcelv a man on a railroad that does not have

some relation to coal saving. Take the man in the shop.

The intelligence put into the work and its inspection has an

immediate "effect on the amount of coal a locomotive bums.

The car man can have an immediate effect on coal consump-

tion in the care of journals and lubrication. The train

despatcher, w-ith a little more energy and forethought in

ordering his trains over the road, can save just as much as

the fireman. The agent at the countr}- station may keep a

train waiting two or three minutes. The enginemen have

to burn coal generously to make up the time lost through

the agent's carelessness.

AU of us—railroad men, consumers and ever}-one who

has anything to do with this movement—must get into the

attitude expressed in Order No. 8 issued by Director Gen-

eral McAdoo on Feljruan,- 21.

SUGGESTIONS FOR SAVING COAL
BY THOMAS BRITT

General Fuel Agent, Canadian Pacific

To say that good engineering is an essential element in the

process of conserA-ing fuel is to mention a basic principle.

Our locomotive and boiler-house firemen cannot be too well

instructed on this point; with them, in the final analysis,

rests the successful issue of our present campaign. Mechani-

cal devices such as sup)erheaters, automatic fire doors, etc.,

may accomplish a great deal in avoiding unnecessary wastage,

but certainly the human element is the dominant factor—we

cannot get away from it. Our firemen are as loyal as any

group in the service, but quite frequently they fail to grasp

the seriousness of the situation that confronts us, as well

as the importance of the occupation which is theirs.

.\nother tangible means of saving coal to win the war is

to substitute wherever possible, utilizing gas-house coke for

heating stations, etc. A considerable amount of scrap wood
can be utilized as fuel in shop l)oilers; old ties can be

gathered up and burned for the same purpose.

I might more earnestly ask in exchange for our share in

this worthv enterprise that our railroads lie not overburdened

anv longer with a lot of foreign matter under the guise of

coal. I have found it neces>ar>- to have whole carloads of

this cxtraneou!- matter dumped into the ditch, it being abso-

lutely worthless as fuel for any purjwse. The situation is

much worse if such matter finds its way into ships' bunkers

—transports especially—for then the lives of thousands are

placed in needless jeopardy.

The overloading of tenders has been the cause in the past

of an incalculable waste. Thousands of tons have been lost

by scattering coal along the highw.iy. Measures have been

taken to avoid this frightful deficit, .\shpit.- also are fre-

quently a source of wastage.

Looking at the question in a broad way, if it not quite

evident that we are just beginning to wake up to the necessity

of economy? The pinch of want together with the soaring

of prices are making us all realize that our only salvation

lies in saving.

THE NEED FOR FUEL CONSERVATION

BY P. B. NOYES
Director, Bureau of Conservation, United Slates Fuel Adminislrltion

The coal supply is short. Last winter it was short and
the immense new requirements for v.ar purposes threaten to

make it shorter still next winter. The data we have com-
piled show that 625,000,000 tons of bituminous coal will

be needed this year. The mines which must get out the coal,

and the railroads which must carry it. were pressed nearly to

their limit before the war. They cannot take on 200,000,000

tons of additional production. Fix your minds on what you
know of the burdened condition of tiie leading railways three

years ago. Add to this the tremendous burden of war suf)-

plies, troop transportation, material for ship building, and
food for our Allies, and then picture to yourself what it

means to those same railways with facilities little if any
greater than three ^ears ago, to provide transfxjrtation for

200,000,000 additional tons of coal. Conceive of this in-

crease as 16 solid trains of gondola cars filling 16 tracks

from New York to San Francisco. .\ veritable freight yard

filled with coal cars extending the breadth of this continent.

And this represents only the increase of coal transportation

demanded of the railroads. All of those four million cars

must be switched in and out and carried hundreds of miles

by our already burdened transportation system if war de-

mands are to be met and the usu.il industrial life of the

country be at all preserved.

The coal business is in physical proportions so far beyond

any other business in the country that emergency remedies

which can be successfully applied to any of the others will

hardly make a dent in the coal shortage. To meet the de-

mands this 3'ear 12,500,000 tons of Intuminous coal must be

hauled every week. And yet, the success of the war is likel)'

to depend just on this supply of coal. As much coal as was
mined last year will be needed this year for war purposes

alone. We must save 65 or 70 million tons or go to the

restriction of so-called non-essential industries.

There ha? been much talk of shutting down non-essential

industries but a little investigation »hows that only a short

distance down this road lies financial ruin and unemploy-

ment of labor on a scale which would bring disaster at home
and failure in war. At lea.=t twenty billion dollars of capital

is invested in legitimate manufacturing enterprises producing

goods not strictly needed for the war. Ten million men sup-

port their families from the work they do in these factories.

Granted that we must have 100 per cent fuel for munitions

and ships, we shall fail as a nation if we do not provide

this without a complete breakdown of our whole industrial

system.

Fuel is a small part of the raw mr.terial of most manufac-
turing institutions. The fuel expense in most highly organ-

ized industries is little over one per cent of the total cost of

the goods. On the other hand, this one per cent is absolutely
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vital. Witiioui it the factor}- closes. The other 99 per cent
are useless. We are called upon to view a ton of coal as
equal to five or six hundred pounds of ship plates or shells,

but every ton of coal saved for our factories means the em-
ployment or non-emplo}Tnent of a hundred men.

This is the new idea I wish to bring you todav. That over
and beyond the desperate need of coal for war purposes lies

an equally desperate need of coal to preserve the lives and
happiness of the population. The threatened shortage of
coal can easily mean unemployment and financial ruin. If

you remember that railway locomotives bum more than a
quarter of all the coal mined in the countr}% you will not
accuse me of exaggeration when I say that it is in your power
and in the power of the railway fireman and the organiza-
tion with which he works to save enough coal to turn threat-

ened national disaster into national prosperity.

I am especially interested today in getting through to you
the full significance in this crisis of every man's "doing his

best." Few men ever reach 100 per cent of their possible

efficiency. ]Most of us never reach 50 per cent. Any man
who through enthusiasm or other stimulus, gets up to 75 per

cent of his possible, is a brilliant success in his field of

endeavor. The background of this terrible war is raising the

efficiency of even.- man and woman in the United States.

The more the meaning of the war has come home to us, the

more we have approached our possible efficiency. This is

a real force and should be applied directly to the problem
of fuel economy.

There has been much discussion as to what will "win the

war." Not ever\- one, I fear, has faced the terrible alterna-

tive of what it would mean to lose the war. Let me tell you
what I think it would mean.

Only once in civilized times has a single race dominated

the world. Only once has a swollen tyranny proved so power-

ful tLat no human power could oppose it. The Roman Em-
pire was such a world dominion—brutal, resistless. The
Reman Empire could not be destroyed from without—it died

from internal decay. But what did this mean to the world ?

The Roman Empire was one thousand years decaying. A
thousand years known in history as the "dark ages." For a

thousand years civilization and all that it stands for went

backward into darkness.

Here is the black threat of the present struggle as I see it.

.\nother brutal autocracy threatens to slip the leash and get

beyond the power of civilization's curb. Another world

dominion, another Roman Empire. And it is not of the

tjTanny, the slaver)- and miser\- of that world empire in its

heyday that I am thinking. It is of the ages of decay. For

a thousand years, pjerhaps five thousand, the world would

struggle in darkness while the German Empire was decaying.

In my mind, we are not struggling lor the happiness of our

children or grandchildren. It is for 50 generations which, if

we fail to win this war, may flounder in the black mire of a

powerful but decaying German Empire.

It is with such a background that I ap[K-al to you to make

the efficiency of your work 100 per cent perfect.

THE FUEL OIL SITUATION

A paper on the fuel oil situation was prepared by M. L.

Re<^ua. In his absence the paper was read by Robert Collett,

assistant manager of the Pierce Oil Corporation. .\n ab-

stract of the paper follows.

The normal increased consumption of fuel oil for the year

1918, based ufX)n the average increase over a period of 14

years, will approximate .something over 20,000,000 bbls. An

abnormal increase, due to war conditions, will probably

greatly add to this amount.

A large percentage of the tank steamers which have hither-

to supplied the Atlantic coast rcfin.rs with their supply of

crude oil from Mexican and Gulf ports have been taken over

bv the navv for trans-Atlantic service. As a consequence a

material readjustment in transportation facilities becomes
necessary, .\rrangements have been made by which crude
oil deliveries by pipe line to the Atlantic coast will be in-

creased about 26,000 bbls. per day—which is equivalent to
about 20,000 bbls. per day of fuel oil. Still further increases
in pipe-line capacities are under way which will materially
increase their efficiency. But at the very least calculation an
additional rail movement in tank cars of about 100,000 bbls.
per day will be necessarj- in order to take care of the urgent
fuel oil requirements in the Atlantic coast territory.

It will be necessar}' to move a great many trainloads of
fuel oil for the shipping board and the n&\y from Texas or
Oklahoma to the various ports on the .\tlantic coast, and the
supply of tank-car equipment will be ta.xed to its utmost.
.\ny saving in this movement, by substituting coal for oil

in the territory east of the ^Mississippi and permitting the
fuel oil so saved to move by the shorter distances from the
Indiana-Illinois fields and from the Peimsylvania fields to

the .\tlantic coast, will represent a very great saving in trans-
portation.

Another feature of our problem is to convince the con-
sumers of petroleum products of the necessity of increasing
their storage capacity and to take advantage of the summer
mondis to accumulate storage to earn,- them over during those
months when the transportation facilities will be congested.
This applies equally to the railroad companies and those in-

dustries that have been in the habit of living from hand to

mouth, as it were, in the matter of their oil supplies.

A campaign of education for the prompt unloading of tank
cars by the railroad shops is very urgent. Motive power de-
partments particularly have a habit of partly unloading a
tank car at one shop, then switching it to another division

point for further unloading. In this way they are respon-
sible for the outrageous abuse of tank cars of private owner-
ship.

INDIVIDUAL EFFORT TOWARD FUEL SAVING

.Manaeer. Fuel Co
BY EUGENE McAULIFFE

vatioD Seclion, Division of Transporla

Railroad Administration

The most important angle of my subject to which con-
sideration should be given, is that of individual effort, greater

effort, a more unified effort than we have in the past at-

tempted. We are making tremendous strides toward greater

individual effort, ^^'e have passed the first mile post; but

what we who remain at home, we. the real reserve force of

the American army must do, is to complete the work of re-

construction of our daily lives so as to make ourselves a liv-

ing, breathing, fighting part of the country's militarj- force,

standing unalterably behind the men who have gone to the

front.

\\'ar is a contest, not alone of fighting skill, but of mining
skill in tons output; of railroad skill as measured by raw
and finished materials moved; passengers, including .soldiers

and saUors, moved. There can be no middle course, we
must take on more responsibility. More work. One-third

of the man jjower of the countn.-, or more than ten million

men are now directly or indirectl\' engaged in the war and
the end is yet far off. At this time I can only urge effort,

studied effort, along the lines you men of ex{)erience well

know; with tiie maximum of patience in dealing with the

thousands of new men who are entering the mines and the

transportation service. .'\ little more effort, a trifle better

understanding of the supreme necessity of completing the

task we have begun, looking to the present hour as one of

cheerful sacrifice, the future one of return, in spiritual and

material wealth.

OTHER BUSINESS

The |)art which the mining industry should play in the

solution of the fuel problem was discu.ssed in two papers,
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one presented in liarn X. iuylor, vice-president ol tiie Cen-

tral Coal & Coke Company, Kansas City, Mo., entitled "What
the Coal Operator Can Do"; and the other by John I'. White,

labor adviser of tlie United States Fuel Administration, on
"What the Coal Miner Can Do to Help." The meeting on

Friday was also addressed ijy C. E. Allen, deputy fuel ad-

ministrator of Illinois, who spoke on "Tlie Supi)ly and Dis-

tribution of FueL"
On riuir.sday evening motion pictures prejjared under the

direction of Major E. C. Schmidt of the tlnited States Rail-

road Administration on the Minneapolis, St. Paul & Sault

Ste. Marie were exhibited. These films showed tlie results of

good and poor methods of firing by scenes on the road and
close-ups of the interior of fireboxes. The proper methods
of building fires were also illustrated and sections of the

films pointed out the need of co-operation by employees in

all departments of the railroad in order to secure the max-
imum economy in the use of fuel. Several copies of these

films will Ije sent out bv the United States Railroad Admin-

CAR WHEEL DKOI* PIT
BY J. V. HENRY

The design of a drop pit for car wheels shown in the
illustration will interest those in charge of ."^hops where cars

must be jacked up when wheeU snd a.xles are required to

be removed for replacement, tire turning or journal trueing.

Roads owning their own foundries can make the necessary

castings at a nominal expense and, due to present market
conditions, even those roads who purchase their castings will

find it economical to make their own patterns and purchase
the rough castings. If it is not convenient to locate the
drop pit in the shop, a suitable location should be found on
a track that is not used ver)- much, building a short siding

if necessary.

The table consists of two 8-inch I-beams, supporting tlie

track rail, which has a 1-in. depression at the center to

prevent the wheels from rolling off the ends while being

lowered and raised. Two 6-in. channels, which are fast-

^^^ _ _ _ S4^7bbX

Cross SecHon of PIH

A Convenient Arrangement of Ca

Transyerse SecHon of Prf.

Wheel Drop Pit

istration and it is the intention to have them exhibited be-

fore audiences of railroad men through all sections of the

country.

On Friday afternoon a business session was held at which

the following officers were elected: President, L. R. Pyle,

fuel supervisor M., St. P. & S. Ste. M. ; vice-presidents, C.

M. Butler, supervisor of fuel, Atlantic Coast Line; J. B.

Hurley, road foreman of engines, Wabash Railroad, and H.
B. MacFarland, engineer of tests, x-Vtchison, Topeka & Santa

Fe; secretaiy-treasurer, J. G. Crawford, fuel engineer, Chi-

cago, Burlington & Quincy. E.xecutive committee for two
years; R. R. Hibben, assistant fuel agent, M. K. & T. ; B.

P. Phillippe, coal agent, P. R. R. ; T. Duff Smith, fuel agent,

Grand Trunk Pacific; A. N. Willsie, chairman fuel com-
mittee, C, B. & Q.; for one year; H. B. Brown, superin-

tendent fuel department, L. V.; L. J. Joffray, general fuel

inspector, I. C; H. Woods, fuel inspector, C. & A.

During the meetings addresses were made by Sergeant

Brown, a Canadian soldier; Trooper Scott, of the Anzacs,

and Private Peat. A detachment of the band from the Great

Lakes Naval Training Station furnished music for the con-

vention.

ened to the I-beams, also connect to a 12-inch ram, which
operates in the cylinder. .\n air-tight joint is maintained

between the cylinder and ram by a split cast iron gland and
leather packing. The cylinder is bolted to a four-wheel

built up truck operating on 60-lb. rails secured to the founda-
tion by ^s-in. anchor bolts.

The table, when not in use. is supported by a latch ar-

rangement consisting of a latch plate set in the foundation,

and a bearing bolted to the 8-in. I-beams, in which the

latch works. The latch is operated by means of an operat-

ing cam and levers, the table being raised slightly to dis-

engage the latch from the plate when it is desired to lower

the table.

The arrangement shows the table operated by means of

air from a ^'i-m. pipe leading through a two-way cock

to a 1-in. hose, which is of suitable length to allow the

table to make its full transverse travel. If desired, hydraulic

pressure can be used to operate the table. For a pit of this

depth, a drain will be required to allow the water to run off.

The value of this drop pit is due to the considerable

saving in the time and labor required to jack up a car,

remove the truck, jack it up and change the defective wheels.



MOTOR DRIVEN GEARED HEAD LATHE

A motor driven geared-head lathe of high power, built by

the Springfield Machine Tool Company, Springfield, Ohio,

is shown in the illustration. It has several features which

make it well adapted to railway machine shop use. The
lathe is simple in construction and operation and is of heavy

any series of .speeds in order to reach the one best adapted
to the work being done.

The entire head mechanism is enclosed in an oil-tight

case, all gears rimning in a bath of oil and all bearings

having stream lubrication. The main spindle journals are

supplied with sight feed oilers in order to show that the

proper amount of lubrication is being obtained.

General View of 18-ln. Motor Driven Geared Head Lathe

design, liaving a jjarticularly large range of speeds. All

gears run in oil and with the selective type head there is

no running of unnecessary gears. The lathe may be ar-

ranged for belt or motor drive. .\11 journals in this lathe,

excef>ting the main spindle journals are ball-bearing and

a ball thrust bearing is also provided. Twelve speeds in

geometrical progression are obtained by means of 14 gears.

The power is transmitted from the belt to the .spindle with

the least number of gears possible. Any .speed may be

directlv obtained and it is not necessary to pass through

The clutch pulley is on tlie rear of the head and contains

a friction clulcli oijerated by a push rod, which allows the

latiie to be started and stojjped instantly. The head may
be furnished with a reversible drive if desired.

The construction of the lathe in general is compact, per-

mitting all shafts to be short and of large diameter, which

reduces chatter and vibration, and permits smooth finishing

cuts. .\11 operating levers are in front of the iiead and

readily accessible which insures ea.sy operation and ma.xi-

nium production. The lathe can be furnished in four sizes,
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14 in., 1(1 in., IS in. and 20 in. The dimension.'^ of the on>tratcd their value. The special features of this machine
18 in. lathe are as follows:

IkU, .19
Swinn over carriage 13 in.

Distance between centers for 6ft. bed 1 ft. 6 in.

Kront bearings 34^ in. by 7 in.

Rear bearing 2>^ in. bv 5 '4 in.

Hole in spindle 1*9/16 in.

Diameter of spindle nose 2^ in.

'I'hreads on spindle nose 4 tbrcads .\cnic
Number ot spindle speeds 12
Diameter of head pulley 14 in.

R.p.m. of head pulley 325
Spindle speed range with the above 9 to 380
Speed of countershaft 325
Size of C. F. friction pulley 14 in. by 4'4 in.

Motor drive horsepower recommended 3-5

Speed of motor 1.200

BULLARD 61.IN. MAXI-MILL
The nio;t recent development of the Bullard Machine

Tool Company. Bridgeport, Conn., in vertical boring and

tuminsj mill construction is embodied in its 61 -in. Maxi-

Flg. 1—Bullard 61-ln. Maxi-Mill

Mill. A general view of this machine is shown in Fig. 1.

Although the general design of the machine is new. most of

Fig. 3—Table Spindle and Oiling Arrangement

are its power, rigidity, ability to take heavy cuts and the

I'liminatifm of wa-tc time in it- operation.

Fig. 2—Rear View Showing Oiling System and Motor Drive

The steel gears and shafts throughout are made of heat

treated chrome nickel steel. The continuous flow system of

lubrication of all gears, bearings and spindles with an in-

Fig. 4— Right Hand Head Showing Feed Mechanisn

the units, such as the drive arrangement, feed mechanism. tegral filter insures cleanliness of the oil and freedom from

spindle construction and lubrication system have been delays due to scored bearings and overheated bo.xes. Fig.

adapted from tools of previous design where they have dem- 2 shows the oiling system and also the motor drive arrange-
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ment. the lei't-lumd clutch and brake lever, the power trav-

erse htad and the left-hand feed work.

The method of oiling the table is illustrated in Fig. 3.

Oil is maintained at a constant level and a continuous
stream fills the reser\-oir. In overflowing the oil lubricates

the table gear and pinion as well as the bearings.

The control is centralized, and the convenient arrange-

ment of control handles, which is indicated in Fig. 1. adds
to the productiveness of the machine. The control clutch

and brake for -tartin? and stopping the table is within easv

Fig. -Primary Speed Change Case

reach whetiier the operator be on the right or left hand
side of the machine.

The ability to use large amounts of cutting lubricant

without the possibility of its entrance into the machine itself,

is an item of considerable importance which has been kept

in mind in the design of ever}- detail and is the result of a

series of experiments extending over a period of four years.

Crank handles on shafts revolved at high speeds to obtain

rapid traverse of the head are dangerous and have been

eliminated. Patented hammer handwheels. shown in Fig. 4,

which put lost motion to good use and eliminate all danger,

actually increase the operators atiility to obtain fine set

tings of the tools. The clearly graduated scale mounted on

the tool slide gives the coarser settings and micrometer dials,

Fig. 6—Secondary Speed Change Case

giving graduation.- to thousandths of an inch, give the finer

readings. The same arrangement of graduated .scale is used

on the face of the cross-rail.

The primar)- speed change case is shown in Fig. 5, and

the control levers and interlocking system, together with the

gearing arrangement are plainly indicated. Fig. 6 shows

the secondary speed change case which is built for maxi-

mum fKJwer and durability.

The 61-in. Maxi-Mill is adapted to machine work up to

61 in. in diameter, 52 in. high under the cross-rail and 52

in. under the toolholders. The table is provided with par-

allel T-slots for the use of four face-plate jaws. There
are 12 table speed changes ranging from 2.5 to 42.18 r.p.m.

made by sliding gears and positive friction clutches. These
are operated by convenientl\- located levers which interlock

with the clutch and brake lever. Eight feed changes range
from 1-96 in. to li in. per revolution of the table, either

vertically or horizontally.

The tool slides are of special high tensile cast iron in
the box fonn, with inserted tool holders. A vertical move-
ment of .56 in. is obtained by means of a steel rack and
pinion and the tool slide may be swiveled 45 deg. either

way. All gears and shafts are made of heat treated, oil

tempered, alloy steel, except the table drive gear which is

of such design and dimensions as to preclude heat treat-

ment. The hardness of all gears is 70 as measured by the
sclerescope. All gears are encased, but are readily acces-

sible and the table is guarded.

The bearings and gears with a fixed relation to the bed
are lubricated by a continuous flow system by which filtered

oil is circulated through a pump directly connected to the

main drive shaft. This pump operates at all times when
the main driving wheel is in motion.

The 24-in. driving pulley has a 5y2-'m. face and should
run at 405 r.p.m. The best source of pow=er is a constant

speed motor of 15 hp. The weight of the machine is

28,000 lb. net and the floor space required with motor
drive is 11 ft. by 13 ft. The height of the machine with

the bars in the extreme upper position is 130 in.

ARCH BAR DRILLING MACHINE
The six-spindle arch bar drilling machine illustrated, which

is made by the Foot-Burt Company. Cleveland, Ohio, is espe-

cially adapted to the hea\-)- duty drilling of modem truck

arch bars. For the sake of greater rigidity the heads of

the machine which carr\- the spindles are bolted securely to

the main cross-rail and are adjustable for the taking of dif-

ferent sizes of arch bars. The tal;]e is of the heavv box

Foot-Burt Six Spindle Arch Bar Drilling Machine.

section tyjw, well riblx;d, and is fed up to the spindles by
means of heavy racks and pinions. The pitch line of these

racks and pinions is directly under the center of the spindles.

The ways of the table are also directly in line with the

center of the spindles, thereby eliminating all overhang to

the table and allowing it to feed up directly against the

center of tlic s()indles. The uprights are of heavy box sec-
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tion t)pc, as well as tilt cross-rail, which is strongly ribbed

to withstand unusual strain.

ihe spindles arc carried in bearings which are bronze

Imshed, and these bearings are adjustable vertically 5 in.

to take care of the different lengths of drills. All spindles

are fitted with ball thrust bearings. The driving bevel gears

for the spindles are made of steel forgings with hardened

plane-d teeth.

The machine is now arranged with four changes of feeds

bv means of transjxeing gears on the end. The clamping

mechanism for holding all the different sizes of arch bars,

required to be drilled will be found convenient to ojierate

and efficient. The machine is furnished complete with oil

pump, piping and tank, the machine table being arranged

with a large oil groove e.xtending entirely around the outside.

.\ suitable supply of cooling compound is thus provided for

A HEAVY 42.INCH PLANER

The 42-in. planer shown in Fig. 1 is manufactured by
the Bickett Machine & Manufacturing Company, and is

built from new patterns throughout. This design is heavy
and is adapted for both heavy and light work.

The bed of the planer, shown to the best advantage in

Fig. 1, is of the solid, bo.x tyfx', esjiccially heavy where
gearings and housings are mounted, the bearings for the

bull wheel shaft being 83^2 in. long. Heavy bo.x girths at

short inter%als securely tie the walls together. The V's

are wide and well proportioned, so that there is no jx)ssi-

bility of the table tilting, even in making heavy cuts at the

extreme edge of the table.

The oiling system has had special consideration. Besides

being fitted with the usual automatic oil rollers, all pockets

1—A 42- In. Bickett Planer Designed for Heavy Work

which makes it possible to force the drills to the limit of their

capacity.

The Foot-Burt Company is prepared to furnish this arch

bar drill with eight spindles, the two center heads of the

machine in that case being arranged with, the spindles set

at fixed centers, but adjustable between each pair of fixed

center spindles to handle arch bars when designed with eight

holes.

LocoMoxn-E Prices in Exgl.axd.—The Taff Vale Rail-

way of England has recently given orders for some new loco-

motives which, the chairman of the railway company savs.

will cost i7.000 (S35.000) e.xh instead of the pre-war price

of £2,300 ($11,500) each.
'

are connected by pipes, making lubrication uniform through-

out the entire length of table and bed and reducing the pos-

sibility of abrasion or cutting.

The table is of substantial construction, with heavy ribs

at short intervals to guard against any possibility of spring-

ing. The "T" slots run the full length and are planed from

the solid metal. Stop holes are drilled and reamed through-

out the table, and countersunk to prevent chipping. Suit-

able dirt guards prevent any dirt getting in the Vs. Each
section of the rack is secured to the table by dowel pins, in

addition to hea\y cap screws.

The housings are of the box type, with hea\-y ledges rest-

ing on the cheeks of the bed, which support the entire weight

of the housing and top. arch. One-inch by one-inch steel
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keys between the cheeks of the bed and the housings prevent
them from moving or getting out of line. Housings are

securely bolted to the bed with tapered bolts and dowel pins

and fastened together at the top by a heaw boxed arch.

which assures absolute rigidity when the cross rail is at the

highest point.

The faces are accurately scraped, trued to surface plates,

and carefully aligned, to be sure that they are parallel and
perfectly square on the bed. Taper bolts are used through-
out for greater accuracy and rigidity.

The full width of the machine can be used by one head,

the cross rail being of such length that the other head can

Fig. 2—Large Housings Are Rigidly Connected

be run to the extreme end, to avoid interference with the

working head.

The cross rail is of great depth and has a deep cur\-ed

back. The distribution of metal is such as to resist the

torsion of heavy cuts, eliminate the possibility of chatter,

and make accurate and well finished work. Bearing sur-

faces are accurately scraped to straight edges and surface

plates, and the back is scraped to the bearings on the face of

the housing. Tightening screws are provided for securely-

clamping the slide to the swing and the saddle to the rail

without disturbing the normal adjustment of the gib. Right

and left hand saddles are used, making it possible to work

the lieads close together. Thrust ball bearings on both rail

screws and the rail rod mean long life and ease of opera-

tion.

The rail heads are made of extra heavy design, fitted

with a wedge gib having only one regulating stud at the

top end, which makes the tool solid at any position or angle.

The tool bolts are made with a large thread, assuring rigid

clamping of the tool in the tool holder, which has hardened

serrated tool plates.

The clapper boxes are of a heavy design and accurately

made. The vertical feed range on the 42-in. planer is 15

in., and all heads are erjuifjped witli micrometers reading

in thousandth.' of an inch. Heads are graduated at 45 deg.

each side of zero, giving wide range in adjusting the tool.

The cross feed and down feed screws and rods are provided
with adjustable ball bearings, taking thrust both ways, thus
increasing their efficiency and making the operation much
easier.

The planers can be equipped with one or two side heads,
as desired, or they may be attached at any time after the
purchase of the machine. They are provided with inde-
pendent power and hand vertical feed, and can be run
below the top of the table when not in use Counterbalance
weights and chains for the side heads are furnished with
them.

Side heads are independent of each other and of the
cross rail heads, and can be used separately, or in conjunc-
tion with the cross rail heads as desired.

The screws which control the feeds are furnished with
micrometer readings in thousandths of an inch, and the

handles are always convenient to the Hand of the operator.

The adjustment of the vertical feed screw nut avoids any
possible chance of back lash in the feed screw.

The control mechanism is on the outside of the machine
and is readily accessible for all adjustments and oiling. A
safety link on the control lever makes it impossible for the

operator to lose control of the machine, and a safet>" lock

holds the planer while work is being set up.

The elevating gear box located on top o: the arch is

ngement of Dr ng Pulleys and Operating Levers

driven by a separate belt, and lia.- gear> of wide faces and
large pitch, that are always in mesh. Shift is made by a
positive clutch, the shaft and pulley being the only parts

revolving when not in use. The automatic fx>sitive feed has

an oscillating yoke controlled by movements ,of the cam
plate of the belt shifter. The feed rack for the cross rail

is accurately cut from bar steel, and meshes with steel pin-

ions of heavy pitch. The ratchet pinion on the rail rod and
screw have knurled caps for feed changes, which are very

convenient and fjuick in action. .Ml feeds tan be changed
from fine to coarse without stopping the planer, and may be

stopped and reversed instantly.
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I'lTiorjtL'ii :iluni nuni pulk'}.-^ allow the csca|KMiient of air

and causes the belts to adhere, thereby eliniinatiii!; the noise

and .-lippinj:; due to the rapid shifting of belts when running

at high speed. Wide-faced driving gears are mounted on

extra heavy shafting within the ised, and the liearing l)ush-

ings are amjile to eliminate all possibility of cutting, undue

heating or any friction of moving parts. All gears are

covered with a one-jiiece gear guard, thus insuring the safety

of the operator.

READY BORING TOOL HOLDER
The boring tool holder illustrated was recently designed

bv the Ready Tool Companx-, Bridgeport, Conn., for use in

vertical turret lathes or boring mills w'here an exceptionally

rigid holder is necessar)-. It can be furnished in two sizes:

No 1. 1'4 in. by 1 '4 in by 6 in. with '-j-in. square high
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the motor depends upon the nature of the work to be han-

dled and it is usually specified by the customer after a

thorough investigation of the uses to which the lathe is to

be put.

All head gears run in oil. All the bearings are bronze

bushed and arranged to be w^eil lubricated. A sensitive

control is provided through a large and powerful starting

and stopping friction located on an extension to the initial

driving shaft, wliich operates in conjunction with an ef-

fective brake. By this means the spindle can be quickly

started and stopped, which is especially convenient for the

operator when he wishes to examine his work.

The lathe can be furnished with any length of bed from

12 ft. up, advancing by 1-ft. lengths. The following are

the general dimensions:

Swing over bed 37 >i in.

Swing jver compound rest slide 23i^ in.

Standard length of bed 12 ft.

12-ft. bed takes between centers, tailstock flnsh, geared head. .5 ft. 1 Yi in.

12-ft. bed takes between centers, tailstock flush, cone head. . . .5 ft. 1 V2 in.

Hole through spindle to clear bar 2 ft in.

Size of tool ordinarily used 1 in. by 2 in.

Taper of centers, Morse Xo. 6
Power angular feed to compound rest 1 5 in.

Width of driving belt—geared head 6 in.

Diameter of driving pulley—geared head 20 in.

Speed of driving pullev. r. p. m.—geared head.' 475
Width of driiHng belt—cone head Sij in.

UNIVERSAL FLAT TURRET LATHE
A new universal flat turret lathe with several distinctive

and meritorious features has been produced by the Acme
Machine Tool Company, Cincinnati, Ohio, and is called the

No. 3 Cincinnati Acme universal flat turret lathe. This

machine is shown in Fig. 1 and attention is called to the

cross movement provided for the turret, as well as for the

saddle. All controlling levers are arranged to be within
convenient reach of the operator and are out of the way
when lifting hea\y work in or out of the chucks.

This turret lathe can be furnished with an automatic
chuck for bar work, or a general service chuck such as

shown in Fig. 1. This chuck will accommodate work up
to 17 in. in diameter and bar stock up to Sy'z in. in diameter
and 44 in. long. The actual swing over the bed is 24 in.

The machine is especially adapted to chucking work
through the advantages of the side carriage with which it

is provided. This carriage permitting multiple tool opera-

tions, makes it possible to machine castings' or forgings with

a small number of chuckings. The carriage may also be
used to advantage when doing bar work.

Even,- effort has been made to secure a machine as simple,

accurate and rigid in construction as possible. The head
is cast solid with the bed, maintaining constant and perfect

alinement of spindles with the vees upon which the turret

carriage travels. The ways of the bed are exceptionally

large and wide. Taper gibs are furnished to take up the

wear.

The geared head is simple in construction and a maximum
pulling power together with nine different speeds is ob-
tained with a small nimiber of gears. The speeds range
from 14 to 280 r.p.m., and are obtained instantly without
stopping the spindle, by the use of two levers conveniently

located at the front of the head. The patented gear shift-

ing device makes possible the change from one speed to an-

other with one continuous movement of either of the speed

chynging levers. When the lever has reached the point

where the gears are out of mesh, the driving pulley is auto-

maticallv di.'^engaged from the driving friction and re-en-

1—Cincinnati Acme No. 3 Universal Flat Turret Lathe

auxiliar)- carriage, thus permitting the easy machining of

work off center. Other features are the f)ermanent aline-

ment of the spindle with vees and cross slides, single pulley

drive and sliding gear transmission. All gears run in an

oil bath, are controlled by a patented gear shifting device

and Sfjeeds may be changed instantly without stopping the

spindle. There are safety stops in all directions and ar-

rangement \~ made for f)Ower rajiid traverse of the turret

gaged after the gears are again completely in mesh. This
feature enaljles the gears to be shifted from one speed to

another while they are only turning over from their own
momentum, eliminating all shock and i)ick-up.

The side carriage shown in Fig. 2 spans the ways of the

bed, eliminating all overhang to the turret and tools, and
is so constructed that it clears the chuck and can be moved
out of the way to jiermit the use of short tools in the flat



364 RAILWAY MECHANICAL ENGINEER \'c.L. 92, No. 6

turret. It is i)rovicJcd with si.x indcptiidint stops for the

longitudinal movement, which are easily accessible to the

operator. The square turret is mounted on the cross slide

and is held in position by a hardened lock bolt, located

directly above the cutting tool.

The cross sliding turret revolves on a hardened and
ground stem of large diameter and is automatically locked

into position by a hardened and ground tool steel taper

plunger, placed directly underneath the cutting tool. This
plunger works in ground taper liusliings set into the solid

turret and as near the outer edge as practicable. The turret

is further held down at the extreme outer edge with circular

clamps. Oiling arrangement i.-^ provided .*o tliat oil can be

fed to each individual tool. The cross slide moves on a

long, narrow, dove-tailed guide with wide flat bearing sur-

faces on either side and has an adjustable taper gib to

compensate for wear. An adjustable hardened center stop

is also provided. The cross feed can be operated in both

directions by hand or power.

Power rapid traverse is provided in either direction

longitudinally for the turret and is operated by a lever

conveniently located at the front of the saddle. This fea-

ture creates a great saving in time and enersiw Twelve

Fig. 2—Sliding Carriage Shewing Apron and Independent Stops

longitudinal stops are provided, one independent stop for

each turret face and six au.xiliary stops, which are operated

by the inde.x knob at the right of the saddle. Power feed

is provided for the cross and longitudinal movement to

both the side carriage and turret. The gear box at the head

end of the machine furnishes ten feeds from 10 to 240.

Stops are provided for the longitudinal movement and for

the cross movement a large micrometer dial with obsena-

tion stops. All feeds can be reversed by operating levers

conveniently placed in the aprons and within easy reacli of

the operator.

The bed is both deep and wide to give rigidity under

heavy cuts and is strongly braced by crossed girths. The
vees are exceptionally large to .illow for the load of the

apron and the side carriage. The pan is made deep and

an oil reser\'oir is attached. .^ perforated cover senses as

a strainer and allows the oil to drain back into the resen'oir.

.\ geared oil pump is furnished which provides an ample

supply of oil when the machine is running in either direc-

tion. Of the two pipe lines furnished, one is for turret

tools and the other for the side carriage.

.\ plain, tight and loose pulley countershaft is furnished

and where conditions pcnnit the use of the overhead coun-
tershaft can be avoided by belting the machine direct to

the line shaft. In ca.<e a motor drive is desired a 5 to 7.5

hp. constant speed motor of 1,200 to 1,800 r.p.m. is recom-

mended. By j)lacing the motor on a sliding base on the

floor at the head end of the machine it can be belted to the

driving pulley. The general dimensions of the lathe are as

follows:
I

iJiametcr can be turned 17 in.

Swinit over carriage 17 in.

Swing over bed 24 in.

Hole through spindle 3}^ in.

Spindle speeds, r.p.m 14. 21. 30. 46, 66, 93, 140. 200, 280
Diameter of driving pulley 14 in.

Driving; pulley, r.p.m 650
Revolution of spindle to feed turret and carnage \ iru (cross)

10, 14, 20, 28, 40, 60, 85, 120, 170. 240
Rtvolv'tion of spindle to feed turret and carriage 1 in. (long)

10, 14, 20. 28, 40, 60. 85, 120. 170, 240
Diameter of turret 18 in.

Distance from center of spindle to top of turret 4 in.

Travel of turret cross 8 in.

Travel of turret longitudinal 44 in.

Center distance between vees 14 in.

Depth of bed \2yi in.

Width of bottom of vees 2}4 in.

Countershaft pulleys (tight and loose) • 14 in.

Width of countershaft belt 4 in.

t'oiirtershaft pulley r.p.m 570
Klour space 3 ft. 6 in. by 11 ft. 2 in.

Weight, plain machine net 6.730 lb.

Tlie following equipment

lathe for chucking work:

!— 15 in.

is furnished with the turret

3 jaw chuck with reversible jaws.
1— 16 in. face plate with bolts and clamps.

J—Tool blocks.
2—Tool plates.

12—Turning cutters.

6—Boring cutters

1—XYz in. boring bars and cutters.

1—3i^ in. boring bar for turning and boring.
:—Extension drill support with four taper sockets fo

ard taper shanks.

PEERLESS REAMERS
file illustrations show two Peerless high speed reamers

manufactured by the Cleveland Twist Drill Company,
Cleveland, Ohio, and the special feature in their construc-

tion is the permanent setting of high speed steel blades in

a carbon steel body by a process known as "Brazo-Harden-
ing." This methcxl secures the blades permanently in the

reamer body and the work of iitting is so carefully done

that only a close examination will show that the reamer is

not made entirely from one piece of steel.

This gives a tool with high speed steel cutting edges

and a body that is tough, resilient and difficult to break

Such a combination is impossible to obtain with a reamer

made entirely of high speed steel.

Referring to the illustration, reamer No. 503 is a Peer-

less straiiilu shank chucking reamer, and No. 504 is a

straight Shank Peerless Rear

Straight shank e.xpansion chucking reamer. Both of the

above reamers have given good satisfaction in actual service

and would be valuable in railwa)- shops where a tough,

strong tool is required and the character of the work ne-
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cessitates high speed steel cutting edges. The reamers il-

lustrated are but two of 21 diflt'erent t}-pes, includina; ex-

pansion and turret lathe tj-pes.

HYDRAL Lie BENDING PRESS

A new design of hydraulic bending and straightening press

has been brought out recentlv by the Hydraulic Press Manu-
facturing Company. Mt. Gilead, Ohio. It is an item of shop
equipment of particular convenience and utilit}-, being self-

Hydraulic Sending and Straightening Press

contained and adaptable to a large range of uses. In rail-

way shops the valve setters will find this press valuable for

such work as bending valve rods, changing the off-set

in link hangers, etc. The Ijed of the press is 12 in. by 32
in. and the working height is 13 u in. The 6 in. ram has a
travel of 4 in. and a rack and pinion is provided to bring
it up to the work before starting the pressure pump. The
pressure is applied and controlled by a hand operated piunp.
conveniently mounted on top of the cylinder. A forged steel

cylinder is used being designed for extra heavy pressure, the

maximum allowable being 5.400 lb. per sq. in. One T-slot
extending the length of the bed. holds the adjustable straight-

ening blocks. The press rests on a bench or special pedestal,

and occupies a small amount of door space.

COMBINATION AXLE AND JOLRNAL
TURNING L.\THE

In view of the increasing demand for a machine to tiun
car wheel journals without removing the wheels from the
axles, the Xiles-Bement-Pond Co. has recently developed a

combined axle and journal truing lathe. The illustration

shows this lathe with the upper portions of the bed pushed
back, thus forming a gap to receive the wheels. The gaps
on either side may easih^ be closed and the carriages will

then travel back and forth as in the case of a common axle

lathe.

The lathe is of the center drive t}-pe with the driving gear
in halves and driven by a pinion carried in the bed. The
center head has a hinged cap. which forms a continuous
earing for the center gear, and also completely covers the

izear. The cap is clamped by one large hinged bolt and is

ounterweighted. Provision is made so that when the cap
;s swung up. it automatically lifts the top half of the main
iriving gear, making it easy to place in or take from the

,:rhe an axle with or without mounted wheels. Either oper-

ation may be quickly performed.

There are four carriages on the lathe: two for the inside

journal turning, and two for the outside turning. WTien
the machine is used as an ordinan^ axle lathe for outside

journal axles, the two outside carriages are used for turning

the collars, outside journals, sand guards and wheel seats.

When used as an ordinary axle lathe for inside journal

axles, die two outside carriages are used for wheel seats and
the two inside carriages for the journals. .\11 four carriages

are fitted with screw feeds operated by bronze open and
closed nuts.

There are two tailstocks carried on the upper bed mem-
bers and they each have spindles adjustable by hand wheels.

The axles are driven by hinged dogs through a double

nd Comblnatio
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equali/AT drive plate of a similar t\i)e to that used on the

standard Niles-Bement-Pond axle lathe.

There are three changes of feed from 112 in. to J4 ^^

provided for the carriages, the adjustment being made by

means of a pull pin. The machine is fitted with a pump
and suitable drainage system.

In case it is desired to drive the lathe from overhead

shafting a two speed counter shaft is furnished and a

three step cone pulley gives six speeds to the driving head,

ranging from lo to 48 r.p.m.

'l"he same speed variation may also be obtained by means

of a 15-hp. direct or alternating current motor. In this

case the motor is mounted on a base plate attached to the

left hand end of the bed and is geared directly to the driving

shaft.

The principal dimensions of the lathe are as follows:

Swing over lower bed or sole plate 45 in.

Swing over iipoer bet! 30 in.

Swing over carriage 15 in.

Maximum distarcc between centers 7 ft. 9 in.

Main bearing diameter 16 in.

Main bearing k-nrh 1.' in.

FOSTER UNIVERSAL TURRET LATHE
The machine illustrated in Fig. 1 is a new combination

turret lathe for both bar and chucking work, known as the

2-B universal turret lathe, built by the Foster Machine Com-
pany, Elkhart, Ind. This turret lathe is designed to handle

bar work up to 0^4 in. in diameter and 30 in. in length,

Twelve speed changes ranging from 12 to -^25 r.p.m. are

obtained liy means of sliding gears in the lathe head. These
gears run in an oil jjath and all beairings in the head are

automatically lubricated by the spla?h from the gears. The
levers for operating the speed and feed changes are mounted
conveniently on top of the head cover as shown in Figs.

1 and 2. The start, stop and reverse friction clutch is

mounted on the back gear shaft and operated by the lever

shown directly over the front spindle box.

The lathe bed is well proportioned and heavily ribbed

internally, which makes it capable of resisting heavy cutting

strains without vibration or deflection. A four-in. Ijelt run-

ning at a speed of 1,960 ft. per minute delivers to the ma-
chine Slj hp., which is sufficient to allow four or five

simultaneous cuts to be taken with a comparatively coarse

feed. The friction clutch is well designed and capable of

transmitting about twice the above load. The sliding gears

in the head are of the Fellows stub tooth type.

The cross slide carriage is shown in Fig. 2. The rear

end of the cross slide is built in the shape of a table on
which standard or special tool holders may Ije mounted.

The square turret mounted on the cross ^lide is inde.xed

and locked by means of the lever handle shown at the top.

The lock bolt which is of the cylindrical, vertically mounted
type, is located directly underneath the working position of

the cutting tool. Fig. 3 shows in detail the screw cutting

attachment and the six carriage stops.

The six independent and adjustable stop screws are

mounted on an index stop spool and are used for the pur-

Fig. 1— Foster 2-B Universal Turret Lathe with Chucking Equipment

and clucking work up to 15 in. in diameter. Due to the

larger swing over the horns of the carriage, however, it is

p)ossible to handle light chucking work up to 20 in. in

diameter. The machine is called universal on account of

its adaptability to widely varving kinds of work, its exten-

sive and well-balanced speed and feed ranges, and numerous

standard and special tool attachments.

pose of longitudinal gaging and duplicating the work. For
duplicating and gaging diameters of the work a large diam-
eter dial is mounted on the cross speed screw and it also

has adjustable observation stops. The cross speed is disen-

gaged by means of the short lever shown pointing to the

right on the carriage apron.

Twelve speed changes for the longitudinal feed range from
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.0055 in. to .15 in. per spindle revolution. The range for

cross feed is from .0029 in. to .080 in. per spindle revo-

lution.

The main turret is of the hollow he.xagon tj^ae, well pro-

portioned and shown in Fig. 4 with bar tools mounted and
ready for operation. The turret saddle has an e.xceptionally

long bearing on the bed and the apron is similar to the one
used on the cross slide. The drop ofi feed friction which

Fig. 2—Lathe Head, Cross Slide and Carriage

is automatically disengaged in a niiinner similar to that

operating the feed friction for the carriage apron is here

controlled by adjustable stops mounted on a long stop roll

located between the ways of the bed. This stop roll is

long enough to take care of work up to the maximum
capacity of the machine.

An important feature is the cjuick traverse mechanism
consisting of a right and left hand screw with engaging

units mounted on the back of the lathe and operated by

means of a lever from the front side. An adjustable rod.

mounted on a bracket secured to the rear end of the bed.

Fig. 3—Screw Cutting Attachment and Carriage Stops

automatically di.sengages the quick traverse and thus limits

the movement of the saddle. The quick traverse screw is

fully protected from chifjs and dirt and is driven by a belt

from tlie main driving jjulley.

If desired, the machine can be equipped with screw cut-

tin;,' and taf>er attachments. The screw cutting attachment

plainly shown in Fig. .? is mounted on the main feed rod

and is capable of cutting two pitches of thread in the mul-

tiples of one and four of that of the pitcli of the leader.

The follower i- mounted in a lever in a projedion of the

carriage apron. The taper attachment which is of rigid

construction is mounted on the rear end of the carriage and
operates directl}- on the cross feed nut. The adjustment of
this attachment is ven,- simple and requires only a minimiun
amount of time.

For automatic chuck and bar feed work, a chuck of the
standard collet t_\-pe may be furnished. This chuck has a
short overhang beyond the front spindle bearing. A new
method has been devised for operating the chuck wedge
which not only makes the chuck easier to operate but in-

creases its gripping power. The bar feed head travels on
two parallel bars, the outer ends of which are supported in

a rigid stand. Extensive and complete tool equipment for

both bar and chucking work are designed for the Foster
turret lathe. Fig. 1 shows a few special chucking tools

mounted on the turret head, but Fig. 4 shows the ones most
commonly used.

The machine can be driven either from a coimtershaft or

by means of an individual motor, which is usually mounted
on the back ledge of the machine where it wn'll be out of

the way. .\ special study has lieen made of the method

Fig. 4—Hexagon Turret and Saddle with Bar Tools

ol' ^ul)plying the c(K)ling compound and l^y means of a pump
and pipes shown in Figs. 1 and 4. an ample supply is at

all times available.

This lathe with automatic chuck and bar feed attach-

ments weighs 5.200 lb.

Gkkmaxv .Ski.i.s Li)ci).\i()Ti\ES.—De.--]iite the alleged defi-

ciencies of the German railways in respect to rolling stock,

Germany still finds it possible to manufacture locomotives

for export, according to an .\sscKiated Press correspondent

at StcK'kholm in a report dated March 25. and (juoted in the

.\'ew York Times. Two of an order of twenty for the Swed-

ish State railways were received the first week in March,

and the other eighteen were promised before April 1. The
scarcity of brass and copper in Germany is evidenced by

the fact that nearly all locomotive parts usually made of these

metals are made of iron or steel in the locomotives already

received. The Swedish State railways have also closed a

contract with the German steel trust for 80,000 tons of rails,

with plates and bolts. One-third of the order is to be deliv-

erefl this year, a third is to be delivered in 19]
cj. and the rest

will be delivered in 1920.
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Colonel Wildurr Willing of the 12th Engineers (Rail-

way) has acknowledged receipt under date of April 10, of

two shipments of tobacco from the Railwa\- Regiments'

Tobacco Fund. He states that "This tobacco was divided

among the enlisted personnel of the regiment, and I am sure

the men have had no greater treat since entering the ser\-ice

of the government."

Employees of the Pennsylvania Railroad System in the

militarv and naval service on April 1, last, numbered

12,548; and 8,415 of the names of these men are printed

in a statement, filling 42 pages, of the Mutual Magazine,

published by the employees of the Penns\lvania Railroad.

This number of the magazine (May) has for its frontis-

piece a full length portrait of Brigadier-General W. W.

Atterbury.

'"Safe Practice" in the mana.gement of shafting, couplings,

pulleys and gearing is the title of the National Safety

Council's illustrated Pamphlet No. 8, which has recently been

issued. It consists of eight pages, and the price is 10 cents.

No. 9 deals with engine guarding and engine stops, automatic

oovernors. etc., 16 pages; No. 10 is on oiling devices and

oilers, eight pages. .\11 of these are to be had from \V. H.

Cameron, general manager. National Safety Council, Chicago.

The locomotive Ijoiler inspectors of the government will

receive substantial increases of salar}-, if Congress accepts

a report recently presented in the House by the Committee

on interstate and Foreign Conunerce. By the bill as re-

ported the chief inspector will be advanced from $4,000 to

$5,000: two assistant chief inspectors from S3,000 to 54,000;

and fifty district inspectors from 51,800 to 53,000. The

report sa\'S that the legislative agents of the brotherhoods

of enginemen, conductors and liremen, supported the bill.

The Division of Valuation of the Interstate Commerce

Commission wants senior electrical engineers, grade 2;

junior civil engineers, grade 1 ; and junior engineers in the

same grade for the electrical, mechanical, signal, structural,

telegraph and telephone departments: also junior architects.

Candidates for senior electrical engineer will have their ap-

plications considered on June 18, while those for the other

offices named will be taken up at any time, regardless of

date. The salaries for the first named office will range from

$1,800 to $2,700; .tnd for the other places, from 51.320 to

$1,680.

The New York legislature has passed a law requiring all

new locomotives which shall be put in ser\'ice after this

year (1918) and all taken into the shop after January 1,

ne.xt, for general repairs, to be equipped with "vestibuled"

cabs, so constructed as ''to attach to the sides of and inclose

all openings between the engine cab and the tender."' The
New York law requiring power-operated fire doors on loco-

motives goes into effect on the same date on all new locomo-

tives placed in service after Januar\- 1, next, and locomo-

tives now in service must be equipped with vestibules the

next time they are withdrawn for "generally heavy repairs,"

after the act becomes effective next January-.

Director General Mc.\doo has instructed that the order

of the Interstate Commerce Commission which requires

that locomotives be equipped with high power headlights be

fullv obsen-ed b}' all railroads. Some of the roads have

been holding in abeyance the equipment of their locomo-

tives with headlights to meet the requirements of this order,

pending the outcome of court proceedings. The director

general's instructions that the terms of the order be carried

out in good faith means that all locomotives not now
equipped with headlights to meet the requirements of rules

29 and 31 of the Interstate Commerce Commission will be

so equipped as fast as locomotives are shopped for general

repairs.

The University of Illinois, at its summer session. June 17

to .\ugust 9, will offer special advanced courses in the

mechanics and properties of materials of construction and

in materials testing, planned especially for instructors in

mechanics, for chemists who wish to fit themselves to take

positions involving the physical testing of materials, and

for men who wish to fit themselves for positions in com-

mercial or government testing laboratories. The extensive

equipment of the Testing Laboraton.- of the University will

be available for this work, which will be under the charge

of Prof. H. F. Moore. Taken together, these courses will

constitute a short course of intensive training for men who
desire to qualify as testing engineers in the goverimient

service or elsewhere.

The Rock Island Lines plan to send a "smoke kit" to

each of the 2,074 Rock Island men now in army and navw

service. Ever since last summer money has been coming in

for Company B, of the Thirteenth Engineers (Railways),

36S
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which has been in France since early last fall. So far about
S2,200 worth of "smokes" and other articles of comfort have
been sent to the men in this companv, and in addition

S2.275 has been cabled to the company as a mess fund. It

is now prof)osed to send a kit containing tobacco, candy
and other comforts to all other Rock Island men now with
the colors. The May shipment to Compan}- B cost S461
and consisted of 12,000 Fatima cigarettes. 720 packages of

Tuxedo tobacco, 864 packages of Prince Albert, 100 books
of cigarette paper. 1,440 pieces of chewing tobacco, 10 dozen
packages of pipe cleaners: 3.132 cigars, ISO lb. candy, 6,000

envelopes and 18.000 sheets of letter paper.

Canadian Orders for Cars and Fngines

A statement of recent orders for equipment, presented in

Parliament at Ottawa on April 9, by Hon. J. D. Reid, Min-
ister of Railways, shows the following contracts

:

Canada Car & Foundn.' Company. 5,000 forty-ton steel

frame box cars, 513.750,000; National Steel Car Company,
1.000 cars, S2. 750.000: Eastern Car Company, 750 forti,-ton

flat cars 51,777,800; Eastein Car Company, 650 fifty-ton

coal cars, 52,066,675: Hart-Otis Company, 250 side-dump
cars, 5760,000: Hart-Otis Company, 200 side and center-

dump cars, 5625,000: Pressed Steel Car Company, 25 gen-

eral service tanks, 5134,956: Pressed Steel Car Company, 25

water service tanks, 5129,593; Canada Car & Foundn.- Com-
pany, 250 refrigerator cars. 51.024,250: Pullman Car Com-
pany, 14 sleeping cars, 5502,460: Pullman Car Company, 7

dining cars, $238,700: Montreal Locomotive Works and
Canada Locomotive Company, 50 Consolidation freight en-

gines, 52.900,000; 10 switching engines. 5405.000: 30

Pacific type engines, 51,800,000; 60 Mikado t}-pe engines,

53,720,000, Canada Locomotive Company, six switching en-

gines, 5246,000; four narrow gauge engines, 5136,080. Total

cost of all equipment ordered, $32,966,515. This does not

include the 100,000 tons of rails recently purchased.

In reply to a question. Dr. Reid said he might yet have to

purchase ten or fifteen snow ploughs at a cost of $100,000,

while the National Railway Defense .\ssociation was asking

him to buy 100 tourist cars for carrying troops. He might

also have to purchase 19 baggage cars.

M. C. B. Circulars

The Executive Committee of the Master Car Builders'

Association has issued circular No. 40 requesting that the

placing of reporting marks on freight cars between two
horizontal bars be considered as a standard of the associa-

tion.

Circular No. 43 is a price list of the publications of the

association. Copies of the Proceedings may be had at $7.50

per copy, net. The Rules of Interchange are furnished at

the following rates, to which postage should be added when
sent by mail:

100 or more copies $6.00
50 copies 3.25
25 copies 2.00
Single copies iO

The revised Loading Rules are sold at the following set

prices:

100 or more copies $6.00
50 copies 3.25
25 copies 2.00

Single copies 10

The revised Specifications for Tank Cars may be secured

at the following net prices:

100 or more copies $7.50
50 copies 4.00
25 copies 2.00

Single copies 10

A supply of the book containing the United States Safety

Appliance requirements is still available at 25 cents per
copy, f. o. b. ChicaL"< I Ik- ui.ply of the bound volumes

of the decisions of tht Arbitration Committee, Cases 1 to
788, inclusive, is exhausted. A volume containing an ab-
stract of Cases 1 to 942, inclusive, is available, at 50 cents
per copy, including postage if sent by mail. Cases 789 to
1132 are in pamphlet form, and are furnished free of charge.

The Car and Locomotive Orders

The United States Railroad .Administration announced
early in the month of Ma}- the placing of orders for 100,000
freight cars, to be built to its standard specifications, includ-
ing 50,000 lx)x cars, and 50,000 hopper and gondola coal
cars, divided between 17 car building companies, and 1.025
locomotives also of its standard tA-pes. 555 from the .\merican
Locomotive Company and 470 from the Baldwin Locomotive
Company.
The total cost of the cars is placed ;,! from $250,000,000

to $300,000,000 and of the locomotives at approximately
560,000,000, although the specialties have not vet been
awarded and the final detailed contracts have not vet been
executed. It is understood that 145 additional locomotives
are to be awarded to the American Locomotive Company,
and 30 to the Baldwin Locomotive Works, in about 60 days]
and that approximately 1,000 additional locomotives and
about 100,000 additional cars are to be ordered in about six
months.

Cars.—The distribution of the order i.v companies and
types is as follows

:

.ATcrican Car & Foundry Co ; u.mOC 40-ior_ ooubie siieathed box
<;.000 SO-ton single sheathpd box
-.000 50-ton composite condola
'.OOO 55-ton hopper

Pressed Steel Car Co , .500 SO-ton composite gondola
-.000 55-ton hopper

Standard Steel Car Co ;.000 40-ton double sheathed box
;>,500 50-ton composite gondola
:^.000 55-ton hopper
^.500 70-tcn low side gondola

^""""" ^° MOO 50-ton single sheathed box
2,000 S.vton hopper

Haskell & Barker Car Co 6,000 50-ton single sheathed box
-000 oO-ton composite gondola

Ralston Steel Car Co 4.OOO 55-ton hoppe-
Camhna Steel Co ,;,,5oo 55-ton hopper
•Nfagor Car Corporation i.oflo 50-ton composite gondola
M. Louis Car Co i.ooo SO-tor single sheathed box
Mt. \ ernon Car Co 4,000 40-ton double sheathed box
Pacific Car & Foundry Co 2.000 40-ton do. ble sheathed box
Liberty Car & Equipment Co 1.000 40-ton double sheathed box
Keith Car .M£g. Co i.ooo 40-ton double sheathed box
Laconia Car Co ],000 40-ton double sheathed box
Bettendorf Co }.(m SO-ton .single sheathfd box
Lenoir Car W orks _>.0OO 40-ton double sheathed box
Harney & Smith Car Co. (pending) 2.000 40-ton double sheathed box

Total 100.000

Locomotives.—The locomotive order was divided. 555 to
the .\mcrican Locomotive Comj)any and 47(i to the Baldwin
Locomotive Works as follow's:

-\inerican Baldwin Type
-17 183 Light Mikadc
^0 30 Heavy Mikado
-0 15 Ught Mountain
^ - Ileavv Mountain
10 20 Light Pacific
1? 10 Heavy Pacific

'i 75 Light 2-10-2
25 10 Heavy 210-2
30 20 Six-wheel switchint

li 75 Eight-wheel switching
Ij 15 .2-6-6-2) Mallet
5 l3 ( 2-8-8-2) Mallet

This order will be increased probably before Julv 1 to
1,200, the .-Vmerican Locomotive Comjiany being given 145
more locomotives to make 700 locomotives, and the Baldwin
Locomotive Works 30 more, to make 500.

Prices.—Ihc car orders were all placed upon the basis of
tlie minimum bids as to coi^ts for labor and materials with
the understanding that any reduction in costs which may be
obtained from the.se fixed prices will be divided equally be-
tween the Railroad Administration and the car builders, but
any increase in these costs will Ik- borne exclusively by the
builders. The government will haM <upervi.';ion or control
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as to the prices of the materials reiiuired in construction and

in cases where the i^overnnient lias tixed prices these will be

the nia.xima, hut an effort is to Ite made to secure steel and

other materials at jirices l)elow those previously fi.xed. In

this case the huilder will have an opportunity to share in

the saving.

The compensation of the builders in the case of both cars

and locomotives will be appro.ximately 5 per cent on the cost,

as estimated on the minimum hid. The contracts with the

locomotive builders provide that the government guarantee

the cost of material and tliat if any saving is made on the

estimates other than that on the material, that it be divided

equally between the government and the builders.

In the case of the locomotives, the announcement stated

that deliveries are to begin in July and continue monthly
during the remainder of the \ear, and in the case of the

cars that it is hoped that the entire order will be completed
in time for the fall and winter business of the railroads.

.\s this issue goes to jiress the orders for the specialties and
appliances are being placed. One of the first distributions

was that for draft gear, announced about June 3. The
100,000 cars are divided as follows: Sessions^ 50,000; West-
inghouse. 20,000; Cardwell, 15,000; Miner, 10,000, and
Murrav, 5.000.

M. C. B. and M. M. Associations

s of the Master Car Builders'

.\ssociation, at a joint meeting
elected V. R. Hawthorne secre-

The Executive Committee
and the Master Mechanics
held in Chicago on May 1,

tary of both associa-

tions, to fill tempora
rily the vacancy caused

bv the death of [osepli

\V. Taylor. Mr." Haw-
thorne was born at

Oleona, Pa., on N'o-

vember 27, 1886. He
entered the service of

the Pennsylvania Rail-

road as a car repair-

man at the Elmira, X.
Y., shops in June.
1905. He was trans-

ferred to the shops at

Baltimore, Md., in Xo-
vember of the same
year, at which place

he was emploved dur-
. ^ - . V. R. Hawthornemg the summer months

repairing passen-

ger cars and during the winter as a clerk. Here he gained

his first experience in M. C. B. Ijilling. In June. 1910, he

vas transferred to W'illiarasport, Pa., as M. C. B. clerk in

the office of J. T. \\'allis, remaining there until June, 1914,

at which time he was transferred to Altoona, Pa., as a gang
leader in the M. C. B. clearing house. While there he was
appointed on the M. C. B. special committee making time

studies. Early in 1917 he was appointed special master
car building inspector, reporting to J. T. Wallis, general

superintendent of motive power of the Pennsylvania Rail-

road. He was assigned on special M. C. B. committee work
of the American Railway Association in April, 1917.

MEETINGS AND CONVENTIONS

Society for Testing Materials.—The twenty-first annual
meeting of the American Society for Testing Materials will

be held at the Hotel Traymore, .Atlantic City, N^. J., on
June 25, 26, 27 and 28. Wednesday afternoon, the 26th,

will be devoted to toiiical discussions en Co-operation in

Iiidu.-trial Research, while the evening session on Thurs-
day- will he a joint meeting with the American Concrete
Institute. The annual golf tournament will be held on
Thursday afternoon.

Western Railway Club.—At the annual meeting of the

Western Railway Club held at the Hotel Sherman, Chicago,

on May 20, the following officers were elected: President,

A. LaMar, master mechanic, Penn.sylvania Lines; first vice-

president, G. S. Goodwin, mechanical engineer, Chicago,

Rock Island &: Pacific; .second vice-president, W. Alexan-
der, sujierintendent of motive jwwer, Chicago, Milwaukee
& St. Paul; tieasurer, C. H. Bilty, mechanical engineer,

Chicago, Milwaukee & St. Paul.

Master Car Builders and Master Mechanics' Associations.

—The Master Car Builders" Associatinn and the .American

Railway Master Mechanics" Association has issued a joint

circular postponing the annual conventions of the associa-

tions another year, and calling a meeting to dispose of the

accumulated work of committees and to pass on other mat-

ters requiring action. .\11 representative members, the

chairmen of all committees, the executive committees of both

associations, and the arbitration committee of the Master
Car Builders" .Association are invited to attend the meeting,

which will be held in the Florentine Room of the Congress

Hotel, Chicago, on June 19 and 20, 1918.

The Master Car Builders" Association will receive reports

from the committees on the following subjects: Arbitration;

standards and recommended practice; brake shoe and brake

beam equipment; couplers; loading rules; car wheels;

specifications and tests for materials; train lighting and
equipment; tank cars, and welding truck side frames, bol-

sters and archbars.

Committees of the Master Mechanics" Association will

present reports on the following subjects: Standards and
recommended practice; mechanical stokers; fuel economy-

and smoke prevention: specifications and tests for materials;

train resistance and tonnage rating; springs (shop manu-
facture and repair).

The reports of the committees will not be sent out to the

members in advance of the meeting but copies will be dis-

tributed to those attending. The associations will main-
tain headquarters at the Congress Hotel. There w-ill be no
exhibit.

The follounng list gives names of secretaries, dates of nert or regular
liieetings and places of meeting of mechanical associations:

Air riBAKE .\ssociAiiox.—F. M. Xellis. Room 3014, 165 Broadway, New
York City.

.American Railroad Master Tinners', Coppersmiths' and Pipefitters'
.Association.—O. E. Schlink, 485 \V. Fifth St., Peru, Ind.

.American Railway Master Mechanics' .Association.—V. R. Hawthorne,
Karpen BIdg., Chicago. Meeting, Tune 19 and 20, Congress Hotel,
Chicago.

.American IJailway Tool Foremen's .Association.—R. D. Fletcher, Belt
Railway, Chicago.

American Society for Testing Materials.—Prof. E. Marburg. University
of Pennsylvania. Philadelphia, Pa. Annual meeting June 25-28. 1918,
Hotel Traymore, .Atlantic City, N. J.

American Society of Mechanical Engineers.—Calvin W. Rice, 29 W.
Thirty-ninth St., \ew York.

-Association of Railway Electrical Engineers.—Toseph A. Andreucetti,
C. & N". W., Room 411, C. & X. W. Station, Chicago.

Car Foremen's .Association of Chicago.—-Aaron Kline, 841 Lawlor Ave.,
Chicago. Second Monday in month, except June, July and -August,
Hotel Morrison, Chicago.

Chief Interchange Car Inspectors' and Car Foremen's Association.—
W. R. McMunn, New York Central, Albany, N. Y.

International Railroad Master Blacksmiths' Association.— -A. L. Wood-
worth, C. H. & D., Lima, Ohio.

Internation.u, R.ml-.-av Fiel .\ssociation.—J. G. Crawford, 542 W. Jack-
son Blvd., Chicago.

International Railway General Foremen's Association.—^William Hall,
1126 W. Broadway. Winona, Minn.

.Master Boilermakers' -Association.—Harry D. Vought, 95 Liberty St.,

New York.
Master Car neiLPER.'' .Association.—V.R. Hawthorne. Karpen Bldg., Chi-

cago. Meetino. Tune 19 and 20. Congress Hotel. Chicago.
Master Car and Lo-:omoti\'e Painters' Association of U. S. and Canada.

—A. P. Dane. R. & M., Reading, Mass.
Niagara Frontier Car Men's Association.—George .A. J. Hochgrebe, 623

Brisbane Bldg.. Buffalo. N. Y. Meetings, third Wednesday in

month, Statler Hotel. Buffalo, N. Y.
Railway Storekeepers' Association.— T. P. Murphy, Box C, CoUinwood,

Ohio.
Tr.\vehng Engineers* -Association.—W. O. Thompson, N. Y. C. R. R.,

Cleveland. Ohio. Next meeting, St. '"mber 10. 1918. Chicago.
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GENERAL

J. Bexzies, supervisor of fuel economy of the Chicago
terminal, Illinois and Missouri divisions of the Chicago,

Rock Island & Pacitic, with headcjuarters at Rock Island,

111., now has charge of the Chicago terminal and the Illinois

divisions, with the same headquarters. This change is due
to a rearrangement of territories assigned to supervisors of

fuel economy.

Paul A. Beva.v, motive power inspector, Central System,

Pennsylvania Railroad, Western Lines, has been granted a

furlough to enter the Ordnance Department of the United

States Army, as engineer of tests. Mr. Bevan is located at

the United States Cartridge Company, Lowell, Mass.

E. W. Smith, master mechanic of the Philadelphia divi-

sion of the Pennsylvania Railroad, with office at Harris-

burg. Pa., has been appointed superintendent of motive

power of the Central

division to succeed El-

liot Sumner, who has

Ijeen transferred. Mr.
Smith was born at

Charlesburg, W. Va.,

on September 21, 1885.

He is a graduate of

the Virginia Polytech-

nic Institute, and he

entered the service of

the Pennsylvania Rail-

road on August 1

,

1906, as a special ap-

jirentice. On July 26,

1909, he was made
motive power inspec-

tor, was advanced to

E. w. Smith motive power foreman
on September 1, 1912,

and on October 15,

191.1, he was appointed assistant master mechanic at the

Altoona machine shops. On July 1, 1916, he was ad-

vanced to the position of assistant engineer of motive

power in the office of the general superintendent of motive

power at Altoona, which position he held until October

10, 1917, when he was appointed master mechanic of the

Philadelphia division.

B. J. Bonner, road foreman of ecjuipment of the Chi-

cago, Rock Island & Pacific, with headfjuarters at Hering-

ton, Kan., has been appointed supervisor of fuel economy
of the East Iowa, Cedar Rapids and Minnesota divisions,

with headquarters at Cedar Rapids, Iowa.

F. Connolly, supervisor of fuel economy of the St.

Louis, Kansas City terminal, Kansas and El Paso divisions

of the Chicago, Rock I.sland & Pacific, with headquarters

at Herington, Kan., now has charge of the Kansas and El

Pa.so divisions, with the same headquarters.

R. Fernandez has been appointed kx^omotive inspector

of the Cuba Railrtrad, with headquarters at Camaguey,
Cuba.

E. S. FiTZSiMMONS, mechanical superintendent of the

Erie, with office at New York, has resigned to go into other

business.

William S. Jackson, master mechanic of the F.rie at

Marion, Ohio, has been appointed mechanical superintend-

ent of the Erie, with headquarters at New York, to suc-

ceed F. S. Fitzsimmons. Mr. Jackson was born on August
12, 1878. He began railway work on August 16, 1892,
with the Lake Shore & Michigan Southern and served to

Jul}-, 1911, consecutively as engine despatcher, roundhouse
foreman and general foreman. He then went to .the Inter-

state Commerce Commission as locomotive boiler inspector,

and later was made locomotive inspector at Cleveland, Ohio,
until January, 1917, when he entered the service of the Erie

as general inspector. In August of the same year he Ijecame

master mechanic of the Kent division at Marion, Ohio,

which position he held at the time of his recent appointment
as mechanical superintendent as aljove noted.

A. R. Kipp, mechanical superintendent of the Chicago
division of the Minneapolis, St. Paul & Sault Ste. Marie,
with headquarters at Fond du Lac, Wis., has been trans-

ferred to Minneapolis, Minn.

Euc;ene McAulikfe, president of the Union Collien,'

Company and formerly general coal agent of the Frisco

Lines, has been appointed manager of the Fuel Conserva-
tion Section, Division of Tran.sportation of the United
States Railroad Administration, and will give attention to

the conservation of fuel on all roads, with special refer-

ence to its preparation and proper use. He will also inves-

tigate and make recommendations in connection with its

transportation to and handling at fuel stations; Major Ed-
ward C. Schmidt now with the Fuel Administration, has

been appointed an assistant to Mr. McAuliffe, who will

have headquarters both at Washington and at St. Louis.

F. Meredith, supervisor of fuel economy of the Iowa,
Nebraska and Colorado divisions of the Chicago, RcKk
Island &: Pacific, with headquarters at Fairbury, Neb., now
has charge of the West Iowa, Nebraska and Colorado divi-

sions, with the same headquarters.

F. P. Pf.'\hler, master mechanic of the Baltimore &
Ohio at Cumberland, Md., has been appointed mechanical
engineer of the Locomotive Section, United States Railroad
Administration.

H. S. W.^LL, whose appointment as mechanical superin-

tendent of the Atchison, Topeka & Santa Fe, with head-
([uarters at Los Angeles. Cal., was announced in the

Railway Mechanical
Engineer for May, has
lieen in the employ of

the Atcliison, Topeka
& Santa Fe for a

period of nearly 19

years. On October 5,

1899, Mr. Wall entered

the services of that

company as a machin-
"

^[^ . ..-'V"'k ^^' ^t Albuquerque,

iWK?-^^ ^^^ ^ ^I-j and on April

^ X ^^^^^ 1' 1900, he was ap-

^^^^^^Q^^^^^^V Needles,

1|^H^^^^^^V On 1 of the

^^^^^^^^^^^^^ he pro-

^^^BBHBB^^ nioted to general fore-

H. s. wall
'"^'1' ''f 'l>^\^ame place,

unci cm August 15,

1900, he was promoted
to divi.>ioii foi-cinan at ]5ar>t(AV, Cal. He remained there

until May I, I ''06, when he was jjromoted to master me-
rhanic at WinsJow, Ariz., Ijeing transferred on October 21

of the same year to Needles, Cal. On July 1, 1909, he
birame shop superintendent at San Bernardino, Cal., which
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position he licUi until lii> recent apiiuintmenl ii# mechanical

superintendent of the Coast Lines as mentioned above.

C. W. Rf.kd, road foreman of equipment of the Chicago,

Rock Island & Pacific, has been appointed supervisor ot

fuel economy of the Missouri. Kansas t'itv terminal and

St. Louis divisions, with headquarters at Trenton, Mo.

R. Sanxhez has been apjiointed air larake instructor of

the Cuba Railroad, with headquarters at Camaguey. Cuba.

K. C. S.^SSF.R, superintendent of motive power of the

Southern Railway, with office at Charlotte, X. C, now

has jurisdiction over the entire lines east; \V. S. Murrian.

having resigned to engage in other Ijusiness, the position

of superintendent of motive power of the middle district

has been abolished.

P. Smith, su])ei visor of fuel economy of the Cedar

Rapids, Mmnesota, Dakota and Des Moines divisions of

the Chicago, Rock Island & Pacific, with headquarters at

Cedar Rapids, Iowa, now has charge of the Dakota and

Des Moines Valley divisions, with head(|uarters at Valley

Junction, Iowa.

Elliot Sujiner, superintendent of motive power of the

Central division of the Pennsylvania Railroad, with office

at \\illiamsport. Pa., has been appointed superintendent

of motive power of the New Jerse\- division, with head-

quarters at New York. Mr. Sumner succeeds F. G. Grim-

shaw, promoted.

MASTER MECHANICS AND ROAD FOREMEN
OF ENGINES

G. H. Berkv has been appointed assistant master mechanic

of the South Louisville (K).) shops of the Louisville &
Nashville, succeeding B. E. Dupont, transferred.

C. H. Bl.^ke has been appointed road foreman of engines

on the Southern Kansas division of the .\tchison, Topeka &
Santa Fe, w'ith headquarters at Chanute. Kan., succeeding

W. A. Moon, assigned to other duties.

R. V. Blocker, general foreman of the Erie at Hunting-

ton, Ind., has been appointed master mechanic, with office at

Marion, Ohio, to succeed \\'. S. Jackson.

A. B. Cl.ajjk, master mechanic of the Chicago Great \\'est-

em at Oelwein, Iowa, has been appointed master mechanic

at Des Moines, Iowa.

C. \V. Culver, general foreman of the Central of New
Jersey at Mauch Chunk. Pa., has been appointed assistant

master mechanic of the Lehigh and Susquehanna division.

with office at Mauch Chunk.

B. E. DupoxT has been appointed master mechanic of

the Howell (Ind.) shops, Henderson and St. Louis divisions

and St. Louis terminals of the Louisville & Nashville, suc-

ceeding Henry Hardie, deceased.

.\. B. ExBODY, assistant master mechanic of the Central of

New Jersey, with office at Mauch Chunk, Pa., has been ap-

pointed master mechanic of the Lehigh and Susquehanna

division in charge of locomotive and car departments, and

assignment of power, with office at Ashley, Pa.

C. Gribbix, master mechanic of the Canadian Pacific at

North Bay, Ont., has been appointed master mechanic of the

New Brunswick district, with office at St. John. N. B.. suc-

ceeding C. Kyle, transferred.

T. H.'VMBLEY, division master mechanic of the Canadian
Pacific at Sudbury, Ont., has been appointed master mechanic
at North Bay, Ont., succeeding C. Gribbin.

S. W. Heck.^thorne has been appointed master mechanic
of the .\nthony & Northern, with headquarters at Pratt. Kan.,

succeeding S. C. Keep.

J. .\. McFerkan, ma.ster mechanic of the Louisville &
Na.shville, at Covington, Ky., has Ix-en appointed master

mechanic of the Mobile and Montgomery division and

branches, with office at tiie Montgomery (Ala.) shop. The
position of T. A. Nelson, assistant master mechanic at Mont-

gomepi-, has been abolished.

C. W. Matthews has been appointed master mechanic of

the Cincinnati terminals and Kentucky division of the Louis-

\ille & Nashville, with offices at Central Covington (Ky.)

shop, succeeding J. A. McFerran.

H. M. Oakes, formerly master mechanic of the Missouri,

Kansas & Te.xas at Parsons, Kan., has been appointed master

mechanic of the Chicago Great Western at Oelwein, Iowa,

succeeding A. B. Clark.

F. W. Oaklev has been appointed master mechanic of

the Eastern Kentucky division of the Louisville & Nashville,

with office at Ravenna (Ky.) shops, succeeding Harr)^ S.

Hills, deceased.

T. F. Ryax has been appointed assistant master mechanic

of the Cincinnati terminals and Kentucky division of the

Louisville & Nashville, with office at Central Covington

(Ky.) shop.

T. R. Stewart, master mechanic of the Baltimore &
Ohio at Connellsville, Pa., has been transferred as master

mechanic to Cumberland, Md.

L. Teague has been appointed acting master mechanic of

the Cuba Railroad at Santiago, Cuba.

J. Urgelles has been appointed master mechanic of the

Cuba Railroad at Camaguey, Cuba.

W. Wells, district master mechanic of the Canadian Pa-

cic, with office at Schreiber, Ont.. has been transferred in the

same capacity to the Farnham division of the Quebec dis-

trict.

W. Wright, division master mechanic of the Canadian
Pacific, with office at Toronto. Ont.. has Ijten transferred as

division master mechanic to Brownville Junction, !Me., re-

placing C. Powers, who has been made division master me-
chanic at Toronto.

SHOP AND ENGINEHOUSE

J. S. .\llen has been appointed general foreman of the

locomotive erecting shop of the Canadian Pacific at North
Bay, Ont.

F. W. Fritchey, of the Division of LcKomotive Inspec-

tion. Interstate Commerce Conmiission, District 15. has been

appointed superintendent of shops of the Wheeling &: Lake
Erie, with headquarters at Brew-ster, Ohio.

J. O. Waycroft, gang foreman of the Chicago Great

^^'este^n at Oelwein, Iowa, has been promoted to day round-

house foreman, succeeding Clifford Cade.

PURCHASING AND STOREKEEPING
C. C. Keeble, recently storekeeper of the Gulf, Colorado

& Santa Fe, at Galveston. Tex., has received a commission

as first lieutenant in the quartermaster's corps, at Wash-
ington.

M. C. Moles has been appointed storekeeper of the St.

Louis division of the Chicago, Rock Island Sc Pacific, with

headquarters at St. Louis, Mo., succeeding F. E. Hartzler,

who has enlisted in the 4Qth Regiment. I'. S. Railway Engi-

neers.

JoHX Stammers has been appointed .storekeeper of the

Kansas division of the Chicago, Rock Island & Pacific, at

Herington, Kan., .succeeding J. E. Thomas, resigned.

George G. Yeomaxs, general purchasing agent of the

New York. New Haven S: Hartford, and G. AV. Havden,
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assistant purchasing agent, now have supervision and man-
agement of both the purchasing and stores departments which
were recently consolidated and are known as the supph'
department, with headquarters at New Haven, Conn. The
supply agents, Lines East and West, will co-operate and rank
with maintenance engineers and mechanical superintendents.

The division supply agents will co-operate and rank with
division master mechanics and division engineers.

Supply Trade Notes

OBITUARY

Stephen L. Bean, mechanical superintendent of the

Atchison, Topeka & Santa Fe Coast Lines, died at Los
Angeles, Gal., on March 24. He was born in Franklin

coimty, N. Y., on March 26, 1854. He learned the machin-
ist trade in the Manchester Locomotive Works and entered

railway service with the Wisconsin Central in 1874. He
was afterwards employed as machinist and foreman b\" the

Chicago, St. Paul, Minneapolis & Omaha, at North Hud-
son, Wis., the St. Paul & Duluth at St. Paul, Minn., and
the Northern Pacific. In February, 1881, he was made fore-

man of that road in charge of locomotives and equipment
engaged in construction work in western North Dakota.

which position he held until March 1, 1882. On that date

he was appointed master mechanic at Glendive, Mont., was
later transferred to Fargo, N. D., and from September 1,

1893, to November 1, 1902, he was master mechanic at

Brainerd, Minn. On November 1, 1902, he was appointed

shop superintendent of the Northern Pacific at Brainerd.

Since Jime 10, 1903, he has been with the Atchison, Topeka
& Santa Fe, originally as master mechanic at Albuquerque.

N. M., and on April 20, 1904, was appointed, mechanical

superintendent of the Coast Lines, which position he held

until the time of his death.

Frank Eicher. who for man)- years previous to his

retirement in 1912, held the position of general foreman of

the coach yard of the Big Four at Cincinnati, died on

April 2. Mr. Eicher had a record of SO years continuous

ser\'ice with the Indianapolis & Cincinnati and its suc-

cessor, the Big Four.

H. S. Hills, master mechanic of the Louisville & Nash-
ville, with office at Ravenna, Ky., died recently at his home
in Irvine, Ky., at the age of 52.

A. E. Hutchinson, general purchasing agent of the

Oregon Short Line, with headquarters at Salt Lake City,

Utah, died in that city on April 3.

Charles D. Porter, master mechanic of the Pennsyl-

vania Railroad, at Pittsburgh, Pa., died in that city on

May 2. at the age of 35.

Henry Russell Lloyd, fuel agent of the Chicago,

Milwaukee & St. Paul imtil his retirement in 1910, died

at his home in Chicago on April 12.

NEW SHOPS
Florida East Coast.—This company is building a paint

shop at St. Augustine, Fla., to cost about $15,000. The
structure is to have a wood frame with slate roof and will be

one story high, 88 ft. wide and 100 ft. long. The work is

being carried out by company forces.

Philadelphia & Reading.—A contract has been given

to the William Steele & Sons Company, Philadelphia, Pa.,

for building a steel and concrete engine hou.se at Pliiladel-

phia, part circular, and to contain 10 stalls 90 ft. long and

6 .stalls 110 ft. long, also to build a machine shop of irregu-

lar shape. The latter will be 130 ft. wide at one end and

156 ft. 6 in. at the other by 216 ft. 7 in. long. The cost of

the work will be about $326,183.

The Certes Supply Companw St. Louis, Mo., has been
appointed selling agent for the Burden staybolt and engine
bolt iron, and iron rivets in St. Louis and territory tributary

thereto.

Thomas Finigan was elected a vice-president of the Amer-
ican Brake Shoe & Foundry Company, with headquarters
at Chicago, at a meeting of the board of directors of that

conipan}' on May 20.

McCord & Co., Chicago, have purchased several parcels of

property in the vicinity of 112th and Green streets, Chicago.
The property is adjacent to the company's present plant and
will be used for future extensions.

H. D. Wright, manager of the San Francisco office of the

Brown Hoisting Machinen- Company, has been appointed
Pacific coast representative, succeeding the Colby Engineer-
ing Company in the northwest territory. Mr. Wright's offices

are in the Monadnock building.

The Southern Railway Supply & Equipment Company, St.

Louis, Mo., announces the purchase of the car seat depart-

ment of the Scarritt-Comstock Furniture Company, and the

reorganization of that end of the business as the Scarritt Car
.Seat & Manufacturing Company.

George A. Post, Jr., western representative of the Standard
Coupler Company, has received a commission as captain in

the Ordnance Department. Mr. Post graduated from Cor-
nell University in 1905, and has l)een connected with the

railway supply field since graduation.

William F. Cutler has been elected president of the South-
ern Wheel Company, with headquarters at St. Louis, Mo.,
succeeding \\'. G. Pearce, who now becomes chairman of the

board of directors; and Frank C. Turner was elected vice-

president in charge of sales with office at St. Louis.

The Q & C Company announces that it has taken over
the manufacture and sale of packing and lubricating under
tlie Thomas Smith patents, formerly controlled by B. M.
Jones & Co., of Boston. These devices will be hereafter

known as the Q & C packing and Q & C lubricatinsr.

R. G. Stutsman, for a number of years superintendent

of the frog and switch shop of the Chicago, Milwaukee &
St. Paul at Tom;di, Wis., and more recently master mechanic
of the Four Lakes Ordnance Company, Madison, Wis., has
been appointed sales representative of Manning, Ma.xwell &
Moore at Milwaukee, Wis.

J. M. Riordan until recently sales engineer of the Grant
Lees Gear Company, of Cleveland, Ohio,, and formerly
representing the Fellows Gear Shaper Company, of Spring-
field, Vt., in the central states, is now connected with the

sales organization of the Cleveland Milling Machine Com-
pany, 1-8511 Euclid avenue, Cleveland, Ohio.

Stephen C. Mason of the McConway & Torley Company,
Pittsburgh, Pa., was elected president of the National Asso-
ciation of Manufacturers at a meeting of the board of direc-

tors held in New York, May 23, following the three-day
convention. Mr. Mason is the seventh president of tlie

association. He succeeds Colonel George Pope, who died
.\pril 19 last.

The j)roperty and plants of the Lehigh Foundry Com-
jianv and the Lehigh Car, Wheel & Axle Works, of Fuller-

ton. I'a., liavo been merged into one organization, the

Fuller-Lehigh Company, with office and works at Fullerton,
I'a, The properties of the two com|5anies are adjoining
and havL- bieii for a number of rears under the same man-
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agement. The change is one of name only. Tlie executive

personnel remains the same.

Press G. Kennett, Southern Railway sales manager for

the Flint Varni.«h & Color Works, with headquarters at St.

Louis, -Mo., has been appointed western railway sales mana-

ger, with headquarters at Chicago, succeeding Re.\ W. Hud-
son, resigned to engage in other business. J. C. Jonas has

been appointed southern railway sales manager at St. Louis,

succeeding Mr. Kennett.

\\illiam Dewar Ellis, who was president of the Schenec-

tady Locomotive Works when it was merged with the Amer-

ican Locomotive Company some years ago, died at his home

in New York on May 23, aged 63 years. His father, John

Ellis, was one of the founders of the Schenectady Locomotive

Works, and Mr. Ellis succeeded his brother in the presi-

dency of the corporation. He retired about fifteen years ago.

H. S. Patterson has been appointed manager of the rail-

road department of the ^^'al\vorth Manufacturing Company,

with headquarters in Boston. Mass.: H. T. Goodwin has

been appointed assistant manager of the railroad depart-

ment, with headquarters in New York. Both Mr. Patterson

and Mr. Goodwin obtained their training with the National

Tube Company by taking the specialty course at the Ke-

wanee works of the National Tube Company, now the \\-dl-

worth Manufacturing Company.

The Curtain Supply Company, owing to the growth of

business and tlie need of increased space, has leased almost

the entire building at 350-356 West Ontario street, Chicago,

and has been located there since June 1. The new quarters

of the company will be about 50 per cent larger than the

old. The building is new and in addition to being equipped

with greater and more efficient manufacturing facilities, will

have a private track for shipping and receiving freight.

For about 19 years this company has been located at 320

West Ohio street, Chicago.

Edward Buker has been appointed western representative

of Rome Iron Mills, Inc., with office in the McCormick
building. Chicago. Mr. Buker was born in Chicago in

1885.
" He received

his education in the

public schools of that

city and at the L'ni-

versitj' of Illinois,

from which institution

he received the degree

of Mechanical Engi-

neer. While at college

his summer vacations

were spent in the South

Chicago rolling mills.

Immediately upon
graduation from col-

lege Mr. Buker en-

tered the service of

the Pullman Companv
as apprentice in that

company's car shops in

Chicago. .\fter serv-

ing his time he went

as special apprentice in the locomotive shops of the Illinois

Central. Two years later he accepted a position as inspec-

tor on the Chicago, Rock Island & Pacific and was later

appointed general foreman on the same road. Leaving the

Rock Island he went with the Missouri, Kansas & Texas

as master mechanic. During the past two years he has

been with the Galena-Signal Oil Company as mechanical

e.xpert, which position he held up to the time of his recent

appointment.

Ihe Ohio Electric & Contvoller Co.. 5^00 Maurice ave-

nue. Cleveland, Ohio, has been incorporated with a capital

stock of $200,000 for the purjio-se of manufacturing lifting

magnets and electrical controlling devices. Lifting magnets

will be built at once and controlling devices later. The
officers of the new company include F. W. Jessop, presi-

dent; W. B. Greene, vice-president, and A. D. Walter, sec-

retary and treasurer. Mr. Jessoj) was formerly works man-
ager of the Electric Controller &: Manufacturing Company,
Cleveland. He has had an extensive experience in the

manufacture of lifting magnets and electrical apparatus for

the control of motors.

Holmes Forsyth, second vice-president, secretarj- and gen-

eral manager of the Curtain Supply Company, Chicago, was
elected president at a mettini; of the directors en .\pril 30.

Randolph S. Reynolds,

assistant to the general

manager, was elected

secretarv to succeed

Mr. Forsyth.

Mr. Forsyth has
been actively connect-

ed with the Curtain

Supply Company since

i t s organization in

1899. having at that

tmie been elected sec-

ond vice-president and

secretary of the com-

pany, which offices he

continued to hold un-

til his recent election

as president, succeed-

ing Edward T. Bur-

rowes. who died on

March 19, at his home

in Portland. Me.

Mr. Burrowes had been the president of the company

since its organization on :May 19. 1899. at which time the

E. T. Burrowes Company, tlie Adams & Westlake Company,

and the Forsyth Brothers Company, sold out their curtain

departments to the new concern which was designated the

Curtain Supply Company. Mr. Burrowes was therefore

connected with the car curtain industry from its very be-

ginning, being president of the first company that ever put

on themarket an .\merican car window curtain.

Mr. Re\nolds has been with the Curtain Supply Com-

pany since 1912. Prior to that date he was with tlie Western

Steel Car & Foundry Company, at .-Knniston. .\la.. and with

the Pressed Steel Car Company, of Pittsburgh, Pa., ha\-ing

been connected with their purchasing depanment from

1905 to 1912, at which time he resigned to go with the

Curtain Supply Company.

.\t a meeting of the stockholders of the Joseph Dixon

Crucible Company, held on April 15, the following were

elected officers of the company: George T. Smith, president;

George E. Long, vice-president; J. H. Schermerhorn, vice-

president; Harry Dailev, secretary: William Kcester, treas-

urer, and .\lbert Norris, assistant secretary and assistant

treasurer. The American Graphite Company, a subsidiar)'

of the Joseph Dixon Crucible Compan\-, held its annual

meeting on the same day. George T. Smith and George E.

Lon2 were also elected president and vice-president, respect-

ivelv. of this company: J. H. Schermerhorn. treasurer, and

Harry Dailey, secretary.

Frank Hopewell, head of the firm of L. C, Chase & Co..

Boston, Mass., died April 25. at the age of 61. Mr. Hope-

well was born in Shelburne Falls, Mass., in 1857. His

father, a native of London, England, came to the L^nited

Forsyth
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States at the age of 14 and settled in Springtield, Mass.,
where his son, Frank, graduated from the Springfield High
School in 1875, and the Springfield Collegiate Institute in

1S79. In 1881, Frank Hopewell became associated with
L. C. Chase & Co., of Boston, selling agents for Sanford
Mills, Troy Blanket Mills, Reading Rubber Manufactur-
ing Company, and Holyoke Plush Company, becoming a
partner in 1887. He became treasurer of Sanford Mills in

1896, holding this office until 1915.

Lieut. Colonel W. R. Roberts, announcement of whose
promotion from Major to Lieut. Colonel in the Construction

Division of the L'nited States Army was made last month,
is president of Rob-
erts & Schaefer Com-
pany, Chicago. Col-

onel Roberts has been
in engineering con-

struction work for 30
years, and about 20
years ago organized

the Roberts & Schaefer

Company, which spe-

cializes in coal mining
plants, coal washeries,

coal docks, etc. He is

still president of this

company, although he
has been gi\"ing all of

his service to the gov-

ernment since last Oc-
tober. The Construc-

tion Division of the

Army, with which Col-

onel Roberts is connected, is the outgrowth of the old Can-
tonment Division which was organized for the purpose of

building the 16 National Army camps and the 16 National

Guard camps. The variet}' and character of the work of the

Construction Division are much greater than were those of

the old Cantonment Division. While the Construction Divi-

sion IS still building some cantonments for the Signal Corps

and the Engineer Corps and making extensive additions to

all the original cantonments, its most important work at pres-

ent is the building of large ordnance plants, powder manu-
facturing plants. Quartermaster Corps, terminals. Quarter-

master interior depots, many large hospitals, etc. Indeed,

this division does all the construction work for the L'nited

States and its possessions, for all divisions or bureaus of the

Army, and it now has a construction program on hand which

amounts to about 5650,000.000. It is divided into six

branches, engineering, construction, materials and transpor-

tation, contract and administration. Colonel Roberts is exec-

utive officer in charge of the construction branch, which is

the largest and most important branch and which now em-

ploys about 200.000 men. Colonel Roberts was a graduate

of the University of Illinois. His success in his business,

as well as in his new work, has been due not only to his

skill as an engineer, but to his abilit}- as a business organ-

izer.

Lieut. Col. Roberts

Independent Pneumatic Tool Company

A re-organization has been effected of the Independent

Pneumatic Tool Company, a Xew Jersey corporation, and

the .\urora .Automatic Machinery Company, which is incor-

porated in Delaware. Both companies were owned by the

same interests, the Independent Pneumatic Tool Company,

repre-enting the selling division for the Thor pneumatic and

electric tools, and the .Aurora .Automatic Machiner>' Com-

pany being the manufacturing department. The latter com-

pany also manufartures and -ells Thor motorrycles and

gasoline engines.

The combining of the two companies under one corporate

name is for convenience in handling business.

L'nder the re-organization plans the company is known as

the Independent Pneumatic Tool Company, incorporated in

Delaware for S.5 .000,000. Ten director? will serve on the

board as follows: John P. Hopkins, former mayor of Chi-
cago, chairman; John D. Hurley, James J. McCarthy. Will-
iam A. Libkeman, Leonard S. Florsheim, Edward G. Gus-
tafson. Robert T. Scott, Ralph S. Cooper, August Gatzert

and Fletcher W. Buchanan.
The officers are John D. Hurley, president: Ralph S.

Cooper, vice-president: Fletcher W. Buchanan, secretary

and Edward G. Gustafson. treasurer.

The general offices of the company are in the Thor build-

ins, at 1307 South Michigan boulevard. Chicaso.

Pressinger

Chicago Pneumatic Tool Company

The following changes in the organization of the manu-
facturing and sales departments of the Chicago Pneumatic
Tool Company have been effected by H. A. Jackson, the

company's new presi-

dent: W. H. Callan,

manager of the com-
pany's two compressor

plants at Franklin,

Pa., has been appoint-

ed general manager of

plants, with headquar-
ters in Chicago. W.
P. Pressinger. manager
of the compre^^or and
engine depatments at

Chicago, has been ap-

pointed general mana-
ger of saies. with the

same headquarters. H.
D. Megan,", prcviouslv

with the Bethlehem
Steel Company. South
Bethlehem, Pa., has
been made assistant to

the president at Chicago. G. A. Rees, general purchasing
agent, has been promoted to manager of purchases and stores

at Chicago. These officers report directly to the president.

In addition, the following changes have been made in the

sales department. These officers, most of whom formerly-

reported directl}- to the president, will hereafter report to

the general manager of sales and will constitute his staff:

J. C. Osgood, manager of the pneumatic tool sales division;

C. B. Coates, manager of the electric tool sales division;

H. L. Dean, manager of compressor sales division, foinisrily

assistant manager of the compressor department at New
York; B. R. Hawley, manager of engine sales division, for-

merly assistant manager of the engine department at Chi-

cago; T. J. Hudson, manager of the motor truck sales

division. All of these men will have headquarters in Chi-
cago. The above appointments were effective May 27.

W. P. Pressinger, who has been promoted to general man-
ager of sales, was born in Xew York City on September 27.

1871. In 1887, he entered the employ of the Clauon Air

Compressor Works, Xew 'S'ork. He remained will: that

company for 13 years, rising to the position of niar.-iger of

sales. In 1900 Mr. Pressinger organized the Xew York .Air

Compressor Company of which corporation he was secreta:y

and general manager. In the following year the company
was assimilated by the Chicago Pneumatic Tool Company.
Mr. Pressinger was manager of the compressor department

(,f that company up to the time of his appointment as general

manager of sales, as afore-mentioned. He is also jircjident

ol the Compres.sed Air Society.
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Red Cross Circul.\r.— E. S. Jackmun & Co., Cliica,no

agents for the Firtli-Sterling Steel Company, are sending out

ail attractive folder prepared hy Edwin S. Jackman in the

interests of the American Red Cross.

V.\LVE Gear.—"The Baker Locomotive Valve Gear" is

the title of a booklet issued by the Pilliod Company, Swan-

ton, Oliio. describing the locomotive valve gear of that name.

Definitions are given of the various valve terms and the

principle of operation, together witli a description of the

method of valve setting.

S^rllllIH-(^N Iron Ckmk.nt.—The si.xteenth edition ol

the "Smooth-(Jn" instruction booklet, issued by the Smooth-

On Manufacturing Company, Jersey City, N. J., contains

144 pages, each one with an illustration showing in an

interesting manner how the different "Smooth-On" iron

cements are used for repairing purposes.

Sii.ALL Tools.—The small tools department of the Pratt

& Whitney Company. Hartford, Conn., has issued catalogue

No. 9 covering tlie taps, dies, milling cutters, reamers,

punches, drills, etc.. manufactured by that company. The

catalogue has ,315 pages, 4' j in. by 7;^ in. and in the mis-

cellaneous section in the laack there are several valuable

tables.

Tools.—The W.irron Tool & Forge Company, Warren,

Ohio, has issued a o2-page catalogue, illustrating and index-

ing the special line of hand tools manufactured by that

company. These consist of picks, crow bars, lining bars,

various heavy hammers, axes, rail and tie tongs, wrenches,

chisels, etc. Many different forms of each tool are illus-

trated.

Drining Box Lubric.-mkjx.—The Franklin Railway Sup-

ply Company, Inc., New York, has issued bulletin No. 500

describing the Franklin automatic driving 1)0X luliricator.

Instructions are given for applying the lubricator, also for its

proper inspection and care, and in connection with the lubri-

cator, a special method of grooving the brasses is described

and recommended,

Bal.\nced Draft.—The Engineer Company of New York

has issued bulletin 16 entitled "Balanced Draft," giving an

analysis of combustion conditions and boiler operation when

nearlv atmospheric pressure is maintained in the furnace

chamber. Bulletin No. 18 issued by the same company ex-

plains in detail the advantages of balanced draft and de-

scribes the apparatus necessary to maintain it.

Keystone Quality.—The Keystone Manufacturing Com-
pany, Buffalo, N. Y., has issued a 40-page booklet describ-

ing and illustrating the line of ratchets for Ijoth drills and

wrenches manufactured by that company. Prices and di-

mensions for ratchets designed for various purposes are

shown as well as the auxiliary parts used. Several pages

are devoted to cataloging the various styles of Westcott

adjustable S-wrenches.

Boiler Meters.—In bulletin No. 41, issued by the Bailey

Meter Company, Boston, Mass., and entitled "How to Save

Coal," there is considerable useful information regarding

boiler capacity, efficiency and the amount of air necessary

for complete combustion. Bailey meters give continuous rec-

ords of steam flow, air flow and temperature variations, and

this bulletin points out the necessity of such records for

efficient boiler operation.

Truck Battery Charging.—Publication No. 2,54, issued

bv the Cutler-Hammer Manufacturing Company. Milwaukee.

Wis., is a six-page illu.-itrated folder describing the C-H sec-

tional batlerv charging equipment for industrial electric

trucks, which lias been extensively used in public and pri-

vate garages. Two pages are devoted to illustrating a num-
ber of large and small equipments in industrial establisli-

ments, piers and railroad terminals.

An Investigation or Pipe Corrosion.—This is the title

of Bulletin No. 30, issued by the A. M. Byers Company,
Pittsliurgh, Pa. The investigation was prompted by local

agitation on tiie part of property owners in Pittsburgh, due to

the difficulty of maintaining hul water pipe lines. It involved

an investigation of the condition of hot water pipes in 125

apartment buildings in the city of Pittsburgh, and the data

is arranged to show a comparison of the life of wrought iron

and steel pipes.

Pumps for Cutting Compound.—The Fuhlo Pump
Company, Cincinnati, Ohio, has recently i.ssued a bulletin

describing the impeller type of pump for the distribution

of coolant which this company manufactures. It has also

prepared for free distribution a btxjklet entitled "The Sci-

entific Lubrication of Cutting Tools." This booklet gives a

short history of cutting tcwl lubrication and describes the

methods of application of cooling compounds which have

been found most effective in increasing the life of tools.

Industrlal Lighting.—The importance of proper light-

ing as an aid in securing the maximum production in the

shops is well brought out in a booklet puljlished by the

Cooper-Hewitt Electric Company, Hoboken, N. J., under

the title, "Lighting for Production and Safety." The in-

tensity of illumination, system to be used, character of light

source and units, are discussed and the application of the

principles set forth is illustrated by several drawings show-

ing typical lighting arrangements as ins. ailed in various

manufacturing plants.

Packings and Mechanical Rubber Goods.—Jones

Packings is the title of a 28-page catalogue which has been

issued by the Jones Packing Company, 50 Church street.

New York. A complete line of fiiirous packings for oil,

ammonia, steam, acid, water, syrup, air, alkali, etc., is illus-

trated and briefly described, with price quotations. The line

includes ring, spiral and coil packings of various sections

and types of construction; sheet packing; asbestos, duck in-

sertion and tubular gaskets; pump valves, water and steam

hose; diaphragms, etc.

"My De.ar Jim."—This is the title of a small booklet

issued by the Carnegie Steel Company in the form of a letter

from a retired steel man to a friend in Medicine Hat. The
letter tells in entertaining language of the growth of the

Carnegie Steel Company during the last 20 or more years,

both as to the extent of its plants and the variety of its

products. Following the general outline of the latest Carnegie

Shape Book, detailed information is given concerning the

various sections rolled for structural and industrial purposes,

giving the trade reasons for introducing the newer sections.

Stone-Franklin Lighting Equipjient is the title of an

instruction book and part catalogue just issued by the Frank-

lin Railway Supply Company, Inc., 30 Church street. New
York. The first part of the book contains illustrations and

wiring diagrams of the different types of Stone-Franklin car

lighting equipment. Following this there is given informa-

tion pertaining to terminal inspection, some condensed main-

tenance information, instructions for the application of gen-

erators and detailed statements of the principal features to be

observed in operating and maintaining the equipment. The
latter part of the book is given over to a complete list of parts.

Cross-section drawings of the generators show exactly where

these parts are located. The book contains many illustra-

tion and will be found to be of much value to all users of

Stone-Franklin lighting equipment.
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Air Brake "^^^ majority of men in the mechanical

„ .. . „ , department apparently do not realize
Conditions Uemand ^, ,.. '^'v . / , r i ^

the condition ot air brakes on ireight
Attention j-^j.g -phe general air brake inspector

of a road that is noted for its good maintenance said recently

:

"If the present conditions prevail for another year it will be

impossible to handle trains without the use of hand brakes. I

know of a case where out of 48 cars the air brakes on 22 cars

would not apply with aft emergency application." Surely,

such statements coming from a man who knows the actual

conditions, furnish sufficient proof that the maintenance of air

brakes demands immediate attention.

During the summer the air brakes give less trouble than

during cold weather. Examine the cars in a train ready to

start from the yard and you are certain to find reservoirs

loose on the brackets, causing leaks in the piping, porous hose,

brakes cut out and brakes that leak off, due to faulty packing

leathers or other causes. The car inspector may be able to

get the train out and the engineer may be able to operate it

properly under favorable conditions, but when frozen hose

causes leaks at the couplings and the air compressor and the

locomotive are both overburdened such defects lead to costly

delays on the road, and in extreme cases may cause wrecks.

The only way to get the brakes in condition for next win-

ter is to start a vigorous campaign at once. Every car that

comes into the shop should have its brakes put in thoroughly

operative condition tjefore it is allowed to go into service.

The men in charge should see that the employees who do the

air brake work on repair tracks are competent to handle it

properly. At some of the principal yards dead lines should

be establishc-d and no cars should be allowed to pass those

points unless the air brakes are in operative condition. Train-

men should be taught to make use of M. C. B. standard air

brake defect card, which is of great assistance to car men
when making repairs.

To keep the air brake in good condition requires a consid-

erable expenditure for maintenance. This expense is neces-

sary for safe operation and no mechanical officer should hes-

itate to employ a force large enough to keep the brakes up to

a high standard of efficiency. If the provision of the safety

appliance act requiring that all freight trains should have air

brakes on 85 per cent of the cars in operative condition had

been strictly enforced last winter, many terminals would have

been tied up. The roads must either do a great deal of air

brake work during this summer or they must prepare to re-

sort to the use of the hand brake next winter.

An Impetus

Safety First

"Safety First" has been so widely ad-

vertised by the railroads that it has be-

come a common and almost hackneyed

expression. The remarkable work that

has been done on many roads has been widely heralded and

commended. The general principles upon which the best

managed safety first campaigns have been based have proved

so efficacious that they have been applied with good re,sults

to campaigns for improved practices in other directions. That

manv railroads, or possibly the average railroad, have not

fully awakened to their responsibilities (or privileges) in

the safety first movement is indicated by the fact that the

Railroad Administration, after investigation, has found it

necessary to recommend for genwral adoption those methods

which have been found most successful l)y the roads which

are leaders in the safety first movement. To make the move-

377
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uicnt a real success it will he- nc-ccssury not only to install

tiic rijjjht form or organization, but to put the real spirit into

it and everlastingly keep at it. On those roads where the

movement has been the greatest success the personality of

some one man—or possiitly .several—has been liehind the

movement and has not only unceasingly hammered it home,

but in such a way as to kee[) the interest of the employees at

a high point all the time. It is important, therefore, that

the right kind of a man be selected to head u]) the movement
on each road, and at each point on each road. This is really

of far greater iniiiortance than the form of organization, im-

portant as is the latter.

.\1. ('. B. limits have been exceeded rather than allowed tu

icmain in service with the probability of exceeding the limits

before another opportunitv for replacement has presented

it.slf.

Spraying

Method of

Painting

Tlie problem of proper [jrotection of

equiiniient by painting has become a

very important one. With the demand
for ccjuipmcnt as great as it is at the

present time, the painting department is at a disadvantage

in that it cannot get the equipment into the shop when it

vvant.s it and when once there it must be hurried through in

order to get it back into active service. Every means, there-

fore, must be taken to speed up the work and at the same
time have it properly done. The spraying system of

painting has been used on several roads. By this method thi-

equipment can be given ample protection, the work done in

a much shorter time and many places inaccessible for brush

painting can be reached. The chief criticism made of this

system is that more paint is required to do a given piece of

work than if it were painted Ijy hand. This perhaps is true

in cases where it is impossible to regulate the width of the

spray as is the case in most home-made spraying outfits. But
with an adjustable tip to the nozzle this objection can be

overcome to a large extent, e.xcept where small surfaces are

to be painted.

Even with these objections the saving in labor and the

speed with which the work is done will offset the extrav-

agance in the use of the paint materials. Where this method
of painting is used indoors or in confined places, some means
must be provided to clear the atmosphere of the paint fumes
for the protection of the health of the operators. Where it is

used in the open, however, it will be found that such pre-

cautions are not necessary.

Changing 1"'^^' winter was productive of many
„ .,. ^ unusual conditions in the operation and
Freight Car r • r% •

maintenance of equipment. One ot

*^ * these, which was exceedingly trouble-

some and serious in its consequences, was an epidemic of

truck failures on freight cars. No doubt there are several

causes to which this may in part be attributed, but it seems

probable that the underlying cause was a lowering of the

standard of wheel maintenance.

Under the stress of a shortage of car repairers and difficult

working conditions, such as existed last winter, a tendency to

overlook certain repairs may be expected. A high standard

of maintenance is so essential in few other details, however,

as in the changing of wheels. Defective wheels are not only

dangerous in themselves, but may be productive of much
damage to the whole truck structure, resulting in failures

which may have disastrous consequences in the loss of life

and property.

During the past year, the average weight of all car load
freight and the amount of freight moving in full capacity car

loads have both increased. Furthermore, in many cases

there has been a reduction in the standard of track main-
tenance brought about by war conditions. It is clear, there-

fore, that a high standard of wheel maintenance is more
essential than ever before. Whenever cars reach the repair

track the wheels should be replaced even a little before the

Apprentice

Training During

the War

The loss of skilled mechanics since this

country entered the war has created a

serious situation in the railroad shops.

On practically every road it is found
'.hat the average production of the workers has fallen off very

markedly, due in a gieat measure to the large labor turnover.

Probably no individual roads have suffered more through the

loss of men from the shops than the roads that have main-
tained apprentice courses. Many of their best mechanics
were comparatively young men who left the service to join the

colors. The training of ajiprentices in railroad shops seems

to have suffered a setljack due to these unfortunate circum-

stances. It is discouraging to .see the men who have received

the apprentice training leave the service in such large num-
bers. .\pprentices cannot be trained to- fill the gaps in the

ranks and specialized training is necessary to develop skilled

machine operators in the shortest possible time. The roads

that had well organized apprentice schools, however, found

that they possessed an organization admirably suited for in-

structing new men, and these roads are to be commended for

training the men they needed instead of merely luring them
away from other shops.

Before the war apprentice training courses proved their

value in developing the all-round mechanics necessary to

maintain a flexible organization; during the war they have en-

abled the roads to cope with the serious labor situation. A
consideration of the present conditions will convince anyone

that an apprentice course will aid materially in meeting the

situation that will arise after the war. There will be a great

demand for mechanics who must replace what has been de-

stroyed and make up for what has been left undone during

the war. The railroads will have a tremendous task in bring-

ing their neglected equipment up to the fonner high standards.

Despite the difficulty of securing boys who will develop into

mechanics, and in spite of the discouragement of seeing many
of them leave soon after their training is finished, the roads

should continue their apprentice courses in order to fill the

depleted ranks of all-around railroad mechanics and to pro-

vide a class of men from whom the foremen of the future can

be developed.

Conservation ^ '^'^ writer took occasion a few days

ago to visit a manufacturing plant in

the vicinity of New York City". A
^^^°' variety of work was being done, includ-

ing tlie building of a highly developed special machine which

required the most accurate workmanship and a variety of

special jobs, niost of them for use in war work and requiring

great accuracy. The special jobs were in addition to the reg-

ular work for which the plant had been designed. The ques-

tion that immediately came to mind was how it was possible

to maintain a sufficient force of skilled mechanics to meet the

demands for the increased output which was being required.

Inquiry developed the fact that careful planning and ade-

quate supervision had made it possible greatly to increase the

output per worker in such a way that the workers were well

satisfied. Many skilled men had left to join the colors, but

this shortage had been largely overcome by using women
workers for those classes of work for which they were best

fitted. Not the least of the incentives to good work and
greater output was a profit sharing plan. The plant man-
ager, who was largely responsible for the improvement, was

a railroad man, having served his time and received his early

training as a machinist in a railroad shop.
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Railruii(i shop managers arc [)roiie to argue that mauufac-

turing and railroad repair shop toiiditions are so dilTerent that

they are not comparable and that locomotive repair work, for

instance, must be h;uidled entirely differently from work, in

the average manufacturing establishment. It is true that

there ma)- not be as much routine work in a repair shop as

in a manufacturing shop; it is true also that the siite and

weight of locomotive parts may require very different han-

dling from the building of a machine tool; a higher degree

of skill, however, is required to secure the greater accuracy

which is necessar)- in the latter. The boiler shop and tlie

erecting shop are hardly places for women workers, but there

are many jobs in a railroad repair shop which can be per-

formed quite acceptably b}' women workers, allowing the

men to be transferred to the heavier work. In both the man-
ufacturing shop and the railroad repair shop, however, the

general principles governing the organization and \he han-

dling of the employees are much the same. Not a few rail-

road shop managers have failed to realize this and not only

have they not examined and studied the Ix'st practices in in-

dustrial shops but they have not even availed themselves of

tile best practices in their own field. A point in question is

shop scheduling in locomotive repair shops. Many, many
times we have described such a system in these columns and
have clearl)- and full)- told of its advantages—and yet how^

slowly the practice has spread. Again, how many railroad

shops are there which have really adequate apprenticeship

systems; or how many railroads have done anything really

worth while in making working conditions convenient and
attractive for employees? Is it any wonder that factories of

modern construction, headed Ijy managers with a real vision

of the labor problem, can attract men from many of our

railroad shops?

Better Supervision There never was a time in railroad

, ., . histor\' when adequate supervision was
of bquipment , 'i, , i

• , , i ,

SO badly needed in the mechanical de-
Kepairs partment as at present. The shortage

of skilled labor which is already being felt, and which is

likely to become more acute before a thorough stabilization of

lal)or conditions is affected, is proving a .serious handicap to

the mechanical department in meeting the need for more and
better repairs to equijinient which the transportation iiidustr\

feels so keenly today. While statistics may not show an

acute shortage in the number of shop employees, the general

readjustment of laljor which has taken place during the past

year has left the railroads with a much lowered standard of

.skill and efficiency of their shoii employees. This lias all

tne effect in decreased output and [loor workmanship wliiili

would follow an actual reduction in the number of men eni-

|)loyed under normal conditions.

That there can be much direct relief from this situation

during the course of the war is extremely douJjtful. Tlie

general exodus of skilled workers from the railroad ranks

can and prolnibly will be checked by wage readjustments,

but in a large measure, the damage has already been done

and, indeed, is only in keeping with the general lajjor strin-

gency in all industries. The heavy overload which our

transportation system mu.st bear, however, jiermits of no

lowering of maintenance standards or a decrease in output,

anfl if the situation (annot be overcome directly, at least its

effect must be neutralized. This can only be done through

(loser and better supervision. There must be no shortage

of able foremen.

There has long been considerable diffiiulty in seleding

and keeping a suffident number of shofj and roundhouse

foremen, becau.'-e the salaries |)aid these men have not been

sufficient to attract the brighter and more capable men from

the ranks. This situation has gradually been growing more

a< ute during tlie past few years. Data comjiiled by the Rail-

road Wage Commission indicate that the average monthly

ciim|ieiisalioii of the general foreman in the mechanical de-

parliiuiit has increased from $127.77 in 1915 to $l.i7.7.i in

191(1, The average earnings per month of gang and other

foremen were $97.24 in 1915, and $112.76 in 1917. Machin-

ists earned on an average of $85.S7 in 1915 and their average

monthly earnings increased to $116.35 in 1917. The average

monthly earnings of Ijoilermakers increased from $89.68 in

1915 tc) $118.85 in 1917, and these figures tell only part of

the story, as the brighter and more skilled men, working

overtime or on a piece-work basis, actuall)- earned much
more than these averages. Why should a capable mechanic

acce]jt a position as foreman when he must do so at an

actual loss of income, which, even with better than the

average success in winning promotion, it will require years

to overcome? Why should he give up comfortable working

conditions to assume the heavy load of responsibility and the

steady grind of long hours with almost no time that he can

call his own?
Under the sliding scale of percentage increases recom-

mended by the Railroad Wage Commission and put into

effect by general Order No. 27 of the Director General of

Railroads, these conditions are only aggravated, because

while the average wage of the mechanic is greater than that

of the lower grades of foremen, these earnings are made up

of a standard wage at a liase rate, to which is added pay

for overtime, often at the rate of time and one-half time, or

a substantial increase for piece work, while the earnings of

the foremen are fixed absolutely by the base rate. Under

these conditions, the increase which the foreman receives

under Order No. 27, is not only a smaller percentage, but

actually smaller in amount than that received by the

mechanic. It would be hard to justify this situation on any

grounds, and under tlie stress of present conditions it is intol-

erable.

Much has Ijeen said as to the needs of labor and too much

care cannot be taken to insure that the great army of railroad

workers receives full justice in any question of w^ages or

conditions of employment that may arise. The fact must

not be overlooked, however, that the effectiveness of any army

depends largely upon the quality of its leadership, and there

has never been a time when a higher quality of leadership

was demanded in the motive power department than now.

The situation, therefore, demands that there be an entire

readjustment of the relation of the salaries of the lower super-

vising officers to the wages of mechanics in the motive power

dejiar'.ment.

Wheel Arrangement

and

Tlie American Railway Engineering

AssiK'iation and the American Society

of Civil Engineers have recently done
Rail Stresses

^^j^^^. ^^,p^]^ ^]y^^ j^ „f gr^at value to

lixomotive designers. The rejjort of the committee on .stresses

ill railroad track jiresented at the A. R. K. A. convention in

March contains clata that will make it possiiile to design

locomotives on a more scientific basis, to take advantage of

the maximum capacity of the track without producing undue

stresses in the rail.

It has long been recogiiized tiiat the spacing of the wheels

of locomotives and cars inllueiic-es the stresses developed in

the rails, lail thc-re lias bc'cri little information available as

to the exact naliire c)f tliis c-ffect. A theoretical analysis of

the stresses in the- rail under a single wheel load made by

the committee showed that a positive bending moment would

be develc)|)ed at the f)oint directly under the wheels, while

negative moments would occur a short distance on each side.

Tc) fjiicl the effect of a combination cif wheel loacls, the bend-

ing moment curves for each wheel were superimposed. In

the reports the ca.se of a typical Mikado locomotive was con-

sidered, 'I'hc drivers were 66 in. ajiart, and each bore a
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load of 27,500 11). The k-adinp; wlieel was 104 in. frmn the

I'roiil driver and larried ^..'iOO Ih. and the Irailiiij; wlucl

was l.^ll ill. from till- rear dri\<'r and it> Inail was Jll.dOU

ll>. Uliilr ihf dcpri'ssiiin of llic Iraik i> (.1 ((iium' ^r^atl•st

under tiic center ilrivcrs, tlie nia.xinium bendinf; moment (k-

eurs under tlie end driving wheels. If the bending moment
due to a single isolated load is taken as unity, the ratio of

llie comhined bending moments to the ipindiiiL^ moment of

the single load is as follows:

I'luUr ilie le.iiliiig truck wheel 74

llii.Ur the first driving wheel 69

L'luler the second drivinc wheel 55

Under the third driving wheel 53

Under the fourth driving wheel 71

Under the trailing truck w heel 85

These deductions have been verified by e.xperiments con-

ducted on typical sections of track with the locomotive whose
weights and dimensions are given above. In these tests

strain gages and stremmatographs were used to determine the

intensit)' of stresses at a point below the edge of the rail

when uiuler load. The stress under the inner two drivers

was in most cases found to be less than under the outer

drivers and that under the front driver was somewhat greater

than that under the rear driver. One of the facts brouglit

out that deserves special notice is that although the load

on the trailer was only about three-fourths as much as on

each driver, the stress under the trailer was nearly as great

as under the outer drivers.

Moving load tests were also made with the IcKomotive run-

ning at several speeds in order to determine the effect of im-

pact and the dynamic augment due to the counterbalance for

the reciprocating parts. In these trials steam was shut off

before the test section was reached and readings were taken

with the locomotive drifting. The position of the drivers

was sucli that the counterweight of the first driver was at

its lowest point when the wheel passed over one of the re-

cording instruments, but the other drivers had the counter-

weights in different positions. It might be expected that due
to tlie dynamic augment the stresses under the drivers would
increase as the square of the speed, however it was found
that the increases in rail stresses under all wheels were di-

rectly proportional to the speed. The rate of increase ranged
from 0.3 per cent to 1.2 per cent for each mile per hour in-

crease in speed. The increase under the first driver was not

greater than for the other wheels. The rate of increase of

stresses under the tender truck wheels was higher than that

under the drivers, which would seem to indicate that impact
is of more importance than the dynamic augment due to

the counterbalance. The stresses due to the weight of the

trailer wheels were greater than those due to the driving

wheel loads for all the weights of rail tested, which ranged
from 85 lb. to 125 lb. per yard.

During one of the static tests the third driver of the loco-

motive, was temporarily blocked up as is sometimes done in

.service to prevent a bearing from heating. The stress under
this wheel, which was ordinarily about 14,000 lb., decreased

to 2,500 lb. Under the back driver the stresses increased
from 15,000 lb. to 26,000 lb. and there were also considerable

increases in the stresses under the second driver and smaller
increases under the remaining wheels.

Tests with Atlantic and Pacific type locomotives gave re-

sults corresponding to those for the Mikado type noted above.

Even for speeds up to 60 miles an hour the increase in the

stresses was proportional to the speed. The stresses under
the trailer wheels of these locomotives were not as high as
with the Mikado type, since the trailer was spaced clo.ser

to the rear driver.

The most important point lirought out by these tests is

the high stresses due to the trailer wheel. IManv have thouglit

that very heavy loads could safely be placed on the trailer.

iiut this would seem to be a dangerous practice. The effect

i>f wlieel spacing on the stresses in track is a matter wliich

shouhl be given consideration ir\ the design of locomotives

and (ars. It is to be lio|)ed that the (ommittee will secure

additional informatidii on this suiiject, as it is very much
needed.

NEW BOOKS
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nfanitivc Tests
I!y Edward C,

nicnt .Station, T^r
in paper. l'uhli::Ii

50 cents.

Sici-
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of Illinois Colli on a Mikado I-ocotnotive.

t, el al. liulletin No. 101, Engineering Ex|)eri-

ly of Illinois, 100 pages, 6 in. by 9 in., bound
crsily of Illinois, i;rbana. 111. I'rice

This bulletin contains a complete report of the tests which

were run on tlie locomotive testing j)lant of the University

of Illinois with a Baltimore & Ohio Mikado type locomotive,

Ijy the Committee on l'"uel Tests of the International Kail-

way Fuel As.sociation, the Engineering E.xperiment Station

of the University and the United States Bureau of Mines.

.\n account of the same tests was jiresented l>y the Com-
mittee on Fuel Tests at the 1^17 convention of the Interna-

tional Railway Fuel Association, an abstract of which report

ajipeareil on page 80 of the February, 1918, issue of the

Rail'dLay Mechanical Kni;iHefr.

Imrrican Knihmy Tool Foremen's .-Issuniilion 1917 Year Book. Compiled
by R. U. Metcher, secretary and treasurer. 206 pages, 6 in. by 9 in.,

illustrated, bound in cloth. Published by the association.

On account of war conditions the 1917 convention was
postponed so that the members of the association might not

be called away from their work, Ijut the annual )ear book

was published as usual. In his letter of greeting, C. \.

Shaffer, the president, expressed the hope that the prepara-

tion and publication of the year book would help maintain

interest in the association so that its good work might be

resumed when it is again possible to hold a convention.

There are 18 papers in the book, prepared for the most part

by members of the association and they are illustrated and
well written. The subjects treated are divided into five

classes: jigs and special devices, manufacture of small shop

tools, special tools for boiler shops, heat treatment of tool

.steel, and the use of autogenous welding. A paper w^as

written by E. Wanamaker, electrical engineer of the Rock
Island lines, under the title of War and Welding, and it

gives a valuable and somewhat exhaustive treatment of the

subject.

Finding and Stopping Waste in Modern Boiler Rooms. Vol. II. Ry en

gineers of the Harrison Safety Boiler Works, Philadelphia, Pa. J74

pages, A'/i in. by 7 in., illustrated, cloth bound. Price ?1.

This book is designated as puljlication No. 821 and is a

reference manual to aid the owners and operators of boiler

rooms in securing and maintaining plant economy. The
book is divided into five sections, the first of which, in a dis-

cussion of fuel, refers to the sizes of coal, coal sampling,

analysis, heating value, purchase of coal under specifications,

and storage and weathering problems. The second .section

on combustion takes up the chemistry of combustion and con-

siders in detail the requirements for the efficient burning of

coal. The third and fourth sections treat, respectively, of

heat absorption and boiler efficiency, the latter section cover-

ing heat balance, heat absorbed by the boiler, heat losses due

to moisture in the coal, hydrogen, chimney gases, CO, com-

bustible in the ash, moisture in the air, and unaccounted for

losses. The fifth section, on boiler plant proportioning and

management, discusses various arrangements of auxiliaries

with regard to their eft'ect upon feedwater heating, and al.so

describes the Polakov functional system of boiler room man-
agement. All statements, tables and charts have been se-

lected with special reference to their reliability and this book

will be found of material assistance to power house engineers.



Reclamation on the Southern Pacific
A Description of the Extensive Salvage Work Done
in the Largest Railroad Shop on the Pacific Coast

BY FRANK A. STANLEY

I

Till-: S.u raimiUd, ( alifcjrnia, shops of the Soutlicni ]'a-

cific constitute one of the most important railroad j)lants

in America, holding first place in point of size among
Pacific Coast shops, and, in fact, exceeding in extent the

great majority of railway repair plants throughout the coun-

try as a whole. In variety of operations conducted within

their numerous departments, they are excelled by few if an)-

similar establishments anywhere. For, in addition to the

usual sections constituting the average big rolling stock repair

jilant, this group of shops includes siich important units as

a large foundry for gray iron and chilled iron castings, a

brass foundry for composition and brass castings, a wheel

foundry for chilled-iron tar and truck wheels and a rolling

mill for ])roducing merchant bar and a diversity of sections

and shajjes which are fabricated in the various shop depart-

ments. Then, too, the company operates here important car

building shops; and in the machine shops, besides the regular

work of overhauling and repairing rolling stock, a number of

new locomotives are now turned out annually.

A further undertaking of interest in connection witli repair

oj)erations, in that it is i)e(uliar to this particular riilrcail

jjlant, is the overhauling and ui)keep of the mechanic al r(|u p
ment of numerous river steamers, ferrj- boats, d.'edg ii;i

apparatus and other marine units operated by the company.

CO.VCENTKATIO.N OF KKCLAMATION WORK

As this is the biggest plant of the Southern I'acific, the most

important of all the groups of shops located along its different

lines, it is perhaps only logical that lierc should be centered

one of the greatest of the .system's industrial endeavors, tin-

work of reclaiming old and discarded material from all of its

divisions. And in this labor of redamation, now an all

powerful factor in every line of effort, lies one of ihc priii

cif)le features of interest to the visitor at Sacramcnlo.

Familiar as one may be in a general wa_\ with the hantlling

of scrap material it is always interesting to learn what becomes

of the enormous quantities of such material accumulated at

different periods, and in what form it is destined to appear

again in service. So far as concerns cast iron and brass scrap,

there is, of course, small degree of complexity connected

with its disposition. But -wrought iron and steel parts that

have found their way to the scrap heap form another problem

altogether, and the disposal of such materials in extensive

(luantities is of particular interest.

In no line of activity is there greater aci umulation of scrap

of this character than in the operation of rolling stock. With,

roughly, 70,000 locomotives and 2,500,000 cars in service

over the 260,000 miles of track in our railway sy.stems, there

must necessarily develop a quantity of worn out and dis-

carded material that constitutes in the aggregate, a vast

volume of material wlu-n expressed in gross -weight or in

numbers of pieces.

'I'lic methods of tin- Soutlu-rn ra<iri(- at Sacramento hold

nuuli i;f value and iiilerest to llie >ludent of reclamation

work, not onl_\- because of the voknne of business there

daily transacted, but also on account of the diversified

shop channels through which the scrap metal of the s_\-;Ucm

is conducted in the various processes under which it is re-

habilitated for service. With this fact in mind the folli:w-

ing illustrations are here presented, along with certain d -.;a

that may aid toward an understanding of some of the strik-

ing features of this in-|porlant activity at the shops referred

to.

A general view of Ihc Sacramento scrap docks is repro-

duced al the head of this arlicle. This photograph shows

c]|d\ a portion of the lolal area devoted to the (lumping of

Ihe material switiln-d in on the various spur tracks. While
covering a fairly represenlativ<- variety of .scrap, the pholo-
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;ri;huui;d;;=;on,erollin. nun furnace.

In tlK- ^crtin.. out ..f the sera,, some 60 to 100 ton. daily

is eLd for^hc roUin, mill ^-^^^'^^^I^^

its of 200 or .S50 lb., placed on ^'^'^'^^^^^
into un.i- w. - . -- . .

thus transferred to the heatm- turn.

Fig. l-Sorting Nuts for the Store House

Fig. 3-Old Air Bral<e Hose Storage

'TcliTvitv of «e .t,he sera,, p.ks -^ f™ j",^^ ' i';%*;„r:.n,p. .L,ped around i. l.y a„ a,r operated

Fig. 2—Wo

cnne and transferred to flat cars for hauling to some spec-

"ir si op department. It will he noticed that tl>e work o

o in' and manv of the reclamatiot. operat.ons .n the scrap

dock shops are performed very largely by women.

ramento Shops of the Southern Pacific

hv which they are later passed through mill rojls- hammer,

article.
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In the sorting of scrap, all parts that can be reclaimed
in their original form without being worked into raw ma-
terial for starting anew through the shop processes, are laid

aside and classified for attention in the reclamation shops
at the scrap docks. This means that great quantities of

Fig. A— Painting Air Hose Couplings

track bolts, spikes, tie plates, car bolts, nuts, washers, pins,

and a multitude of other materials are accumulated from
the regular run of scrap and put into condition for further

use by simple operations on the apparatus immediatel}' to

hand.

Bolts that are worn on the threads and bent out of shape

SOME SPECIFIC OPERATIONS

Two views in the scrap dock shops. Figs. 1 and 5, illus-

trate respective!}-, the sorting of nuts, and the re-tapping of

nuts and the stripping of old air hose. In the case of

square nuts alone, as many as 75.000 of various sizes are

retapped in a single month at this point. Expressed in

units of weight, this would amount to over 12,000 lb. or

over six tons of nuts reclaimed in the period indicated.

The multiple spindle tapping machine for nut operations

r^A

Fig. 6—Hose Coupler Mounting Machine

is seen at the left in Fig. 5, while to the right is the strip-

ping bench for old air hose. Here the hose lengths are

gripped in pneumatically operated jaws while the clamps

and connections are rapidly removed.

The extent to which air hose is handled is indicated in

Fig. 3, and a definite idea of the number of fittings re-

claimed is found in the figures for a month's work, which
show an average of 10,000 couplings and the same number
of nipples for that period of time. An estimate on a con-

Fig. 5

—

Rethreading Nuts and Stripping Old Air Hose

are straightened, cut off and threaded; nuts are retapped;

spikes ."Straightened and sharpened; washers straightened and

.sorted for all .-izes of bolts; hose couplings rem<>ve<l, painted

and refitted to new hose lengths; and so on the parts are

reclaimed and placed in proper bins in the general stores.

.servative basis for a year's output in the reclamation of this

material would run to at least 80,000 or possibly 100,000

air brake hose alone.

Fig. 4 shows something of the meth(Kl followed in pre])ar-

ing the reclaimed hose couplings and nipples for remounting.
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I'hc process of painting here repre.'^ented consists in dipping

and brushing the fittings with a preparation which is com-
jiosed of hLick varnish mixed with distilhite in proportions

of 1 to 2 to thin it to the desired consistency. After drying

phiced on the slide at the right. The top jaw at the time the

picture was taken was elevated as shown and the instant air

pressure is admitted to the bottom operating cylinder, the jaw
gri]is tile hose fast while the air oixTaled slide at tlie right is

forced forward pressing the coupling into the hose. This
niovcnuiit tako place rapidly and is followed instantly by

Fig. 7—Reclaiming Track Bolts

they are remounted in new ho.se with the apparatus shown in

Fig. 6. This is another pneumatic machine with air pistons

the closing of the narrow jaws near the end of the hose upon
the clamp, which is then tightened in place by applying the

crank w rench at the front to the nut on the binder bolt. The
wrench is carried in the right position by a swivel holder and

Fig. 8—A Corner of the Hose Testing Room

for controlling the action of the jaws and the movement of
the carrier for the coupling.

The length of hose with the clamp on one end is slipped
into the horizontal fixture on the bench and the coupling

accomplishes its work in a comparatively short time.

Another machine for applying clamps is seen to the left in

F"ig. 8, while to the right in the same view is the apparatus
for testing the hose under pressure.
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Washoi

BOLTS, WASHERS AND OTHER PARTS
I shows the method of reclaiming of track bolts,

are sorted and grouped (Fig. 9), where different

Fig. 10—Strengthening Hammer for Reclaiming Spikes

sizes are shown placed on individual pegs as fast as they are

inspected, and are then transferred to the storage bins. Track
spikes are reclaimed in great quantities, these l)eing articles

ng Track Spikes

hoine made affair with air piston carrying a hammer die
while tlie lower die is secured to the table of the machine.
The apparatus is controlled by the foot lever at the front. As
fast as they are straightened, the spikes are taken to the
grinding machine shown in Fig. 11, where they are re-
sharpened and are then ready to be shipped out on the road
again for future work.

-Among the odd items connected with important recla-
mation operations is the removing of zinc and brass from ex-
hausted batter)- cells, a process illustrated in Fig. 12. Even
this apparently small item results in the saving of a very
considerable amount of valuable material in the course of a
little time.

Another feature included in this view is a pile of locomo-
tive shoes and wedges from which the brass liners have been
melted, this practice resulting in the saving from such sources
of about 250 lb. of metal daily, or nearly three tons of brass
per month.

MISCELL.ANEOUS ITEilS

There are many things in process of reclamation at

Sacramento that are practically impossible to illustrate, but
whicli may be referred to as of importance in connection \vith
the activities herein discussed. For example: One de-
partment handles the repairs to such tools as monkev
wrenches, Stilson wrenches and other appliances, gate

that once bent, .seem never to ap|)cal to tiie section iiands

until straigl tened and sharpened again. A special machine

for llie stra ghtening ojieration is shown by Fig. 10. It is a

Fig. 12—Reclaiming Metal from Old Batteries

valves, globe valves, pipe uiiiun.> and fittings of all kinds,
tiiese miscellaneous items e.xtending into an important total

for the month's work.

In this period an average of 400 or 500 gate and globe
valves are overhauled and put into shape by reseating and re-

grinding operations carried out on special equipment, 100 or
more wrenches of various types are repaired, and .some .i,000

pipe unions of different sizes are reclaimed for service by
tumbling in rattlers and dipping in wiping oil or distillate.

.Similarly in a small smith shop at the docks a blacksmith
reclaims all sorts of bent and twisted material of fairlv light

weight.

Some indication of this is given in the statement for any
average month's wijrk which would include among other
things the straightening and reforming of such items as:

1,000 coupling pins; 150 car carry irons; 54 air cylinder
levers; 1,500 brake shoe keys; 70 coupling levers; 54 car
angle irons; 125 steel bottom earn,- irons; 500 small corner
irons; 260 large irons; 150 door hangers; 25 door fulcrums;
125 car levers; 2,000 oil bo.x corners; 200 tie plates; 5,000
grab irons; and otlier miscellaneous small forgings of various
kinds weighing 2,.?0() lb. Totalling up such items as the
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above j;ivc'S an a.i;,nri'gatc wciijlil of tlu- reclaimed parts of

over 7(),(l()() II)., or .'^onie .vS tons, ami (hi> of rourse repre.sents

L)Ut a (jortion of tlie sum total of siit li maliriiil put into shape

at the reclamation docks.

(To be concluded.)

DISTRIBUTION OF STANDARD LOCOMO-
TIVES TO THE RAILROADS

riie I'nited States Railroad Administration has placed

orders for o^O locomotives in addition to the 1,025 ordered

some time ago. The orders are divided about as follows:

From the American Locomotive Company, 130 light Mika-
dos, 100 6-\vheel switching and 15 heavy Santa Fe. From
the Baldwin Locomotive Works, 57 heavy jNIikados, 13

light Pacific and 30 Consolidation for anthracite burning.

From the Lima Locomotive \\'orks, 45 light Mikados. This

brings the total of orders placed with the three companies

up to 800 to the American Locomotive Company, 570 to the

Baldwin Locomotive Works, and 45 to the Lima Locomo-
tive Corporation, a grand total of 1,415 locomotives. With
the exception of the 30 Consolidation type locomotives for

anthracite coal, the locomotives are all of the standard types.

An apjiortionment has been made of the locomotives and
freight cars ordered by the Central Advisory Purchasing

Committee, based on orders placed b\' the roads as revised

by the regional directors and the administration at Wash-
ington. The cars and locomotives will not be treated as

the property of the government or as a "circulating reserve,"

but become the propert}- of the railroads in practically the

same way as other equipment. The federal manager of each

road has been notified of the number assigned to it and
asked to submit a formal requisition to the Division of Cap-
ital Expenditures. The railroads will finance the equip-

ment themselves wherever possible but if necessar\- they may
apply to the government, through the Division of Finance

and Purchases, for a loan from the revolving fund.

The assignment of the locomotives is as follows:

Distribution of Standard Locomotives
Light Mikado

Railroads Assignment Total

Baltimore & Ohio 100
Chicago & Alton 15
Chicago & Eastern Illinois 15
Chicago, Indianapolis & Louisville 5
Chicago, Milwaukee & St. Paul 50
Chicago, Rock Island & Pacific 20
Grand Trunk, East " 15
Grand Trunk, West 25
Lehigh & Hudson River 4
Long Island 6
Nashville, Chattanooga & St. Louis 10
New York Central 95
Big Four 25
Laite Erie & Western 15
Michigan Central 20
Pittsburgh & Lake Erie 10
Pittsburgh, McKeesport & Youghiogheny 10
Rutland 6
Toledo & Ohio Central 15
Oregon Short Line 20
Pittsburgh & West Virginia 3

Seaboard Air Line 10
Texas & Pacific 11

Southern 25
Union Pacific 30
Wabash 20
Western Pacific 5 57.i

Large Mikado
Central of New Jersey 25
Chicago Great Western 10
Elgin, Joliet & Eastern 2
Eiic 50
El Paso & Southwestern 3

Louisville & Nashville 20
Missouri, Kansas & Texas 25
Wheeling & Lake Erie 20 157

Light Mountain
New York, New Haven Si Hartford 10
Southern 25 35

Large Mountain
Chesapeake & Ohio 5 5

Light Pacific
Atlantic Coast Line 20
Baltimore & Ohio 20
Kansas City Southern i 43

Heavy Pacific
Eric 20 20

Light Santa I>.

Ann Arbor 4
Boston & Alb.nny 10
Baltimore & Ohio 26
Chicago & Western Indiana S

Duluth, Missabc & Northern 10
Pennsylvania Lines West 30
Southern 50
Seaboard Air Line 15 150

Heavy Santa Ee
Bessemer & l^ke Erie 5
Chicago & Eastern Illinois 5

Erie 25
Colorado & Southern 5
Nashville, Chattanooga & St. Louis 10 50

6 Wheel Switch
Atlantic Coast Line 5

Baltimore & Ohio 20
Chicago Great Western 5
Chicago Junction 14
Chicago, Rock Island & Pacific 10
Central Railroad of New Jerscv 10
Grand Trunk Western 5
Mobile & Ohio 10
Oregon Short Line 5
Pittsburgh & West Virginia 2
Pennsylvania Lines West 20
Seaboard Air Line 10
Texas & Pacific 14
Terminal St. Louis 10
Union Pacific 10 150

S-Wheel Switch
Atlanta & West Point 2
Erie 16
Elgin, Joliet & Eastern 8
Georgia 2
Kansas City Terminal 5
Long Island 4
Missouri, Kansas & Texas 10
New York Central 25
Big Four 10
Indiana Harbor Belt 20
Kanawha & Michigan 3
Lake Erie & Western 3

Michigan Central 10
Rutland 2
Toledo & Ohio Central 5

Southern 20
Wheeling & Lake Erie 5 150

Light Mallet
Chesapeake & Ohio 20
Chicago & Western Indiana 10 30

Heavy Mallet
Virginian 20 20

P. & R. Standard Consolidation
Philadelphia & Reading 30 30

Total 1,415

The new locomotives will be required to work their way
home, under steam and pulling a train of cars, according to

a plan now under consideration by the Railroad Adminis-
tration. The idea has been recommended b\- Frank Mc-
Manamy, manager of the locomotive section of the Railroad

Administration. It is estimated that this plan applied to

.1,000 new locomotives a jear would handle perhaps 500,-

000,000 ton-miles of freight a year, by enabling each en-

gine to haul a train, instead of itself occupying tonnage in

a train equal to about three cars. The idea is to have the

engines accompanied by a messenger from the locomotive

plant, according to the usual practice, to look after the bear-

ings, etc., during the trip, and to have them handled by
regular crews of the roads over which they pass. It is be-

lieved that they will be delivered in better condition if used

at the front of a train and given a thorough inspection at

terminals than if handled in the usual way and that they

may be "broken in" just as satisfactorily in this way as if

the proce.ss were postponed until their arrival at the home
road.

W. S. S. NURSERY RHYME
"Gin a lassie meet a laddie, going to the Riiine,

Here's a lass would help ye, laddie, Saving Stamps I'm

buyin'.

Ever)- lassie has a laddie! And I think of mire,

But ()// the lads they smile at me when Saviig'^ Stamps I'm

a buvin'." —Pioneer Bull-etin.



Drafting Modern Locomotives
A Study of the Steps Taken in Developing Maximum
Draft Efticiency on N. & W. 4-8-2 Type Locomotive

BY H. W. CODDINGTON
Engineer of Tests, Norfolk & Western, Roanoke, Va.

II*

IN
compiling the data obtained from the Norfolk &

Western 4-8-2 tj^pe drafting tests, they have been ar-

ranged to show a ready comparison of the standard

nozzles with and witliout bridges, tlie influence of the length

of the inside extension of the stack, the sizes of nozzles, both

standard and annular, as well as the diameters of the stacks.

The results as shoiVTi in the tables are the averages of one

Fig. 4

—

The Seven-Inch Nozzle with a Bridge Originally Used on
N. & W. Mountain Type Locomotives

or more rans, as indicated by the run numbers in column
No. 1.

In referring to the results of these tests, as presented in

the tables, the items "Exhaust pressure," "Draft, front end"
and "Draft efficiency" will receive the most consideration.

r-RunNo,13-lap /fr *!

were more uniform and consistent than the least back pres-
sure results as taken from the indicator cards. The e.xhaust
pressure was indicated directly while least back pressure re-
sults could be affected by slight lost motion in indicator
parts, the tracing of the diagrams, and possible error in
scaling the least back pressure with a 120-lb.-per-sq.-in.
scale.

COlIP.UaSOX OF STAXD.\RD NOZZLE WITH .-VNTJ ^\•ITHOUT
BRIDGE

In Table I, group A, attention is directed to the per-
formance of the locomotive while equipped with a 7-in. diam-
eter standard nozzle operating with and without a bridge.
The design of this standard no?zle is shown in Fig. 4. The
7-in. standard nozzle was tried in connection with an 18-in.

diameter stack provided with 26^<-in., 14^-in. and 9-in.

inside extensions. The results from run No. 17 are repre-
sentative of the locomotive's performance with the standard
front end arrangement ; the larger exhaust stand used was the
only deviation from the standard arrangement. In run No.
18 the same arrangement of front end was used except that
the ^-in. bridge was removed from the standard nozzle. The
removal of the bridge naturally increased the area of the
nozzle, which had its effect both upon the reduction of ex-
haust pressure and reduction of the draft. Column No. 13,

"Draft efficiency," has been recognized as a convenient means
of comparing draft performances of locomotives, as in it are
involved both the exhaust pressure and draft results. This
item is obtained by dividing the draft, expressed in pounds
per square inch, by the exhaust pressure.

With the 261/ -in. inside extension of the stack, the draft

Fig. 5—Exhaust Stack Diagrams for Runs 1, 2, 5, 10, 11, 14, 15, 16, 17, 18, 19 anc

Exhaust pressure as obtained from steam gage indication

has been used in preference to least back pressure obtained

from the indicator diagrams, as the exhaust pressure readings

* For first article see Railway Mgchanicat Engineer for June, 1918, page

efficiency is 3.6 per cent higher when the bridge is used with

a standard nozzle. In the 14^-in. inside exten.sion, the

draft efficiency is 6.7 per cent higher with the use of a bridge,

while with the 9-in. inside extension it is observed that the

draft efficiency is 10 per cent better with the bridge removed.

387
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The fact that the exhaust did not fill the stack, either with or

without the liridiie with the 9-in. inside stack extension, is

the possible reason why the removal of the bridge had an
influence on the draft efficiency the reverse of what had al-

ready been observed.

In Fig. 5 the position of the exhaust columns with rela-

tion to the inside walls of the stack is shown for the tests

included in group .1. It has been observed in connection

with these tests that shortening the inside extension had the

same influence upon the relationship existing between the

position of the exhaust column and the walls of the stack as

did increasing the diameter of the stack. It is noticed in

run No. 16, where no liridge was used, that the exhaust

li .T-
_^2»

^^

1^22=.

^rea-36.S9 ("pprox. f<fuiK fc 7 Diom.Circfe)

Fig. 6—Plain Annular Nozzle A-1

Sech'on ^-B.

column more nearly tilled the stack than in runs No. 14-15

where the bridge was employed. This feature of the exhaust
in run No. 16 is no doubt responsible for the slightly in-

creased draft efficiency which has been recognized, as it has
been observed throughout this series of tests that the draft

conditions are improved when the relation of the exhaust

Table II gives further information in connection with the

operating conditions of the test and some of the results ob-
tained. Still directing attention to the results in group A, it

is observed that the operating conditions were very uniform,

as far as the number of cars and tonnage in the train were
concerned. Under item No. 24 the amount of water used for

orox. Bquiif. .'o 7z Diam. Cir'fe) Ss:fion /l-B.

Fig. 8—Waffle Iron Nozzle A-2

each run is shown. This represents the steam consumed by
the locomotive and accessories, such as air pumps and stoker

engine. Special care was taken to see that no waste of steam

occurred through the safety valves during the test. By ob-

ferving the intensity of the draft in the locomotive front end
between the baffle plate and the front tube sheet, and in

the tire box, it was possible to determine the draft effort ex

pended in drawing combustion ^^ases and air through the

different sections of the boiler. It will be observed that from
16.3 to 19.5 per cent of th-j draft effort was required to draw
the gases under the diaphragm; from 61.5 to 66.6 per cent

of the draft was expended in drawing the gases through the

tubes, and from 14.8 to 20.5 per cent of the draft effort was
required to draw the air through the tire bed.

The fuel used in these tests was fairly uniform in quality,

^^_2'2S/ra^M_ ^

9t^a
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stack extension. Included in this group of data are the re-

sults obtained from a special annular nozzle, style A-1, as

illustrated in Fig. 6. This nozzle has six equally spaced an-
nular ports of equal area and one center circular port. The
combined areas of the ports were made to correspond to the

areas of 7-in. and TJj-in. diameter circles.

The first comparison in group B, Table I, is that of the

7-in. diameter nozzle with a }i-in. bridge, used with an
IS-in. diameter stack with 26)4-1X1. and 9-in. inside exten-

sions. The higher draft as well as the slightly higher draft

efficiency was obtained with the 26J/2-in. inside extension.

Under neither of these conditions was the exhaust filling the

stack, but with the longer extension (run No. 17) it was more

Fig. 9—Exhaust Stack Diagrams for Runs 39-41, 40, 42 and 43

closely approaching the walls of the stack than in runs No.
i4-15 with the short extension, as indicated by the exhaust

diagrams shown in Fig. 5. Runs No. 19 and 20 provide a

comparison of nozzle style \-l used with an 18-in. diameter

stack with Ibl^-m. and 9-in. inside extensions. The better

draft condition is again observed with the 26J'2-in. inside

extension; the draft efficiency in this combination was 0.031

as against 0.028 with the 9-in. extension. The exhaust

column and stack diagrams for runs No. 19 and 20 are also

shown in Fig. 5. It will be noticed with the 26l2-in. inside

extension that the exhaust is striking near the bottom of the

inside extension, or 43j's in. from the top, but with the 9-in.

inside extension the exhaust, while almost in contact with the

stack in its passage, does not absolutely strike until it reaches

the top.

Attention should be directed to the marked contrast in the

draft obtained from run No. 17 as compared with run No.

19, where the only difference in the front end arrangement

was the different type of nozzle u.scd, the former run repre-

senting the performance of the standard 7-in. diameter nozzle

with ^-in. bridge where a draft of only 8.91 in. of water

was regi.stered, while the latter shows nozzle style A-1 with

area equivalent to a 7-in. diameter circle, where a draft of

10.1 in. of water was registered. The draft efficiency was
also increased from 0.029 in the former instance to 0.0.31 in

the latter.

Runs No. 21-22 and .30-31 show the results obtained from

nozzle style A-1 enlarged to corresjiond to the area of a

T/z-in. diameter circle, operated in connection with a 22-in.

diameter stack with 26J/2-in. and 9-in. inside extensions. In

this comparison, the higher draft was obtained with the

26J/^-in. inside extension. It will further be noticed that the

draft efficiency was 0.046 with the ZO'/z-in. inside extension

as compared with 0,040 with the 9-in. inside extension. The
exhaust column stack diagrams for the.se runs arc shown as

Fig. 7. It will be rjbserved that, with the 26^-in. inside

extension, the exhaust was striking the stack 29^ in. from

the top, while with the short inside extension the e.xhaust

was missing the stack by % in. at the location of the top

Pilot tube, although, as indicated by the diagram, the e.xhaust

was very closely paralleling the walls of the stack after 1 2 in.

entr}' into the lower section.

The records from runs No. 26-27-28 contrasted with run
No. 29, give the results obtained from using nozzle style

A-1 with area equivalent to a lYz-'m. circle, operated in con-

junction with a 26-in. diameter straight stack with 26J.l-in.

and 9-in. inside extensions. In this, as in former compari-
sons of the same nature, the better draft performance was
obtained with the 26J/-in. inside extension, where a draft

efficiency of 0.048 was secured, as compared with 0.040 with
the 9-in. inside extension. The exhaust stack diagrams are

shown in Fig. 7, where it is observed that the exhaust column
was clear of the stack until it closely approached the top. In
runs No. 26-27-28 with the 26^-in. inside extension, the

exhaust column encountered the walls of the stack 3?s in.

from the top while in run No. 29 with the 9-in. inside ex-

tension, the exhaust missed the stack by J4 in. at the top.

In Table II, group B, is given further information as to

the operating conditions, together with some of the results

obtained, particularly with reference to running time, as
shown in column No. 15. The draft effort absorption re-

quired to draw the comljustion gases and air through the

different sections of the boiler, as shown in columns No. 18,

19 and 20, are values of peculiar interest.

Attention should be directed to the increase in the ton-

nage of the train after the first test was made with nozzle

style A-1 with area equivalent to a lyi-in. diameter circle.

With the same train tonnage as formerly used, it was neces-

sary frequently to apply the brakes to restrict the speed.

In succeeding runs with this same size nozzle, the tonnage
was increased until, for runs No. 26 to 29, inclusive, the

tonnage was 639.5 and 640.1, whereas the tonnage had been
averaging slightly above 600 tons.

From a review of the data relating to the length of the

/Irea-'t4 32 (Appror Equir. fols Diam.Circk) Section A-8. Secfion C-0.

Fig. 10—Waffle Iron Nozzle A-3

inside extension, the conclusion is reached that the best

results are obtained from the 26J/^-in. inside extension. It

was also observed that the best draft conditions cannot be

oi)tained unless the exhaust strikes the stack, and that the

draft conditions are improved as the point of contact with

the stack occurs about 38 in. frcjm the top, which is cciual

to approximately 70 per cent of the length of the stack.

The introduction of the annular nozzle, style A-1, gave
considerably better jjerformance than the former standard
nozzle, as it was found possible to operate this nozzle with

an area eciuivalenl to a 7^.-in. diameter circle, and when
used in conjunction with a 22-in. diameter stack and a
263^-in. inside extension, a draft of 10.39 in, of water was
obtained, with a draft efficiency of 0,046, as compared with
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a draft of 8.91 in. of water and a draft efficiency of 0.029,

the best results secured from a 7 -in. diameter standard nozzle

with a 3s-in. bridge. This initial favorable showing of the

annular t}-pe nozzle led to further developments of the design,

which will be introduced later.

COMPARISON or ST.\ND.'Ua3 NOZZLES OF DIPFERENT SIZES

Group C in Table I shows a comparison of the results

of different sizes of standard nozzles, which, while not of

particular interest in connection with improvement in the

performance of the locomotive, suggests the limitations that

would have been encountered had development been re-

stricted to the standard type of nozzle. The highest draft

efficiency obtained from the standard nozzles was with the

8-in. diameter nozzle with a ^-in. bridge, where a draft

efficiency of 0.041 was secured, but it is observed in secur-

ing this draft efficiency that the draft itself was too low

(7.36 in. of water) for the successful performance of the

locomotive.

The results of run No. 5 give the performance of the

7J/2-in. standard nozzle without a bridge, used in connec-

tion with an 18-in. stack and 26J/2-in. inside extension,

from which a draft of 6.10 in. of water and a draft effi-

ciency of 0.034 were obtained. From these results, when
contrasted with the results obtained from nozzle style A-1

with area equivalent to a ly^-in. diameter circle (group B,

runs No. 21-22), where a draft of 10.39 in. of water and

a draft efficiency of 0.046 were secured, the value of the

annular 1)136 nozzle becomes apparent. The e.xhaust stack

diagrams for these runs are shown in Figs. 5 and 7. In

Fig. 5 it will be noticed that, for run No. 5 with the stand-

ard lyi-in. nozzle, the exhaust column was striking 21J4
in. from the top of the stack. In Fig. 7 for runs No. 21-22,

the exhaust column was striking 29% in. from the top of

the stack, which shows there was a similar relationship

between the exhaust column and the stack, and further leads

U-L^-^

Flo- 11—Exhaust Stack Diagrams for Runs 68, 69-70, 71, 72, 73

and 74

to the conclusion that the marked difference in draft results

was due directly to the special type of annular nozzle used.

COMPARISON OF STYLES OF NOZZLES AND SIZES OF STACKS

In consideration of data already jiresented the conclusion

was reached that the standard nozzle gives the best results

when used with a ^-in. bridge, and further that the best

draft conditions were obtained when a 26>^-in. inside ex-

tension was u.sed. An effort will now be made to further

consider how draft conditions are affected by the diameter of

the stack and the particular type or style of nozzle used.

For this purpose, Table III has been prepared in which,

with but two exceptions, only nozzles equivalent to a lyi-in.

diameter circle were used, and where in each instance 26J^-
in. inside stack extensions were employed. The results from

run No. 5, in which the locomotive was equipped with an

18-in. diameter stack and a 7}4-in. standard nozzle with-

out a bridge, are shown in the first line of the table for

comparison with the other combinations of annular nozzles

and stacks. The results of runs No. 21-22 are again shown

to afford further comparisons. During run No. 23, a 26-in.

diameter stack was used with the same inside extension and

size of nozzle as used in runs No. 26-27-28, where a 26-in.

diameter straight stack w'as employed. \A'ith the standard

taper stack the draft obtained was slightly improved, while

/lrea'44 ZS (/Ipprox Sijuiv io 7? D'om Circ/ei I

Fig. 12—Annular Nozzle A-4

the draft efficiency under each condition was identical,

which leads to the conclusion that no advantage was gained

by using the straight stack. The exhaust stack diagrams

for these two sets of runs is shown in Fig. 7.

The satisfactory results from nozzle style A-1 encour-

aged further investigation along this line, and nozzle st;,'l3

A-2 was developed. This is illustrated in Fig. 8. It should

be noted that the center opening shown in this drawing is

provided to accommodate a central blower pipe and is not

a nozzle port.

The theory followed in designing these nozzles on a larger

external circle with the exhaust opening divided into an-

nular ports, was to afford greater opportunity for the en-

trainment of the combustion gases by increasing the ex-

ternal surface of the exhaust column which is exposed for

contact with the gases. Hence, in the design of nozzle style

A-2 it was constructed on a 14-in. external circle, which is

two inches larger than that of nozzle style A-1. Furthermore,

the annular ports, instead of conforming in shape to a

vertical section through a frustum of a cone, have been

provided with side or wing extensions. The shape of the

ports in this nozzle suggested the name "waffle iron" nozzle,,

l)y which it is now generally known. The 14-in. diam-

eter nozzle was constructed so it could be applied to the

12-in. diameter e.xhaust stand installed before run No. 12

was made.
Waffle iron nozzle style A-2 was used with a 24-in. diam-

eter stack on runs No. 39-40. Yen,' satisfactory results

were obtained from this combination; the draft in the front

end averaged lO.l.S in. of water and the draft efficiency

was 0.052. The exhaust stack diagrams for these runs are

shown in Fig. 9. In both of these runs the e.xhaust was

striking well down in the stack, averaging 39?^ in. from,

the toj).

A further development of the annular nozzle is waffle

iron nozzle style A-3, shown in Fig. 10. This nozzle is

identical with style A-2 in every respect except that the
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outside top surface of tlie nozzle is cored out Ix'tween the

aniuilar ]>on>. This was done for the jjurpose of provid-

ini; additional opportunity for entraining the smoke box

gases between the c.vhaust ports. That there was an en-

training action at the top surface of the nozzle was demon-

strated In- the aljrasive action of the cinders upon the sur-

face of tile nozzle between the ports. Tlie intensity of the

vacuum between the e.xhaust ports is shown in Table IV,

columns No. 21, 22 and 2i.

The results oijtained from the use of nozzle style A-3,

in combination with a 24-in. diameter stack and a 26'S-in.

inside extension, are shown as the average of runs No. 41-

42 and as an average of runs No. 68-69. In the results

from runs No. 41-42, attention should be directed to the

relation between exhaust pressure and draft; the former is

7.57 lb. per sq. in. and the latter 11.52 in. of water, producing

a draft efficiency of 0.055. These results might be com-

pared with those obtained from the locomotive .while

eciuipped with the standard front end arrangement, where

the exhaust pressure for run No. 17. Table I was 10.94

lb. i)er sq. in. while the draft was 8.91 in. of water and

the draft efficiency only 0.029. The results from runs No.

68-69, which, except for a difference in the stack flare,

had the same front end equipment as used in runs No.

41-42, varied slightly from the results of runs No. 41-42;

the draft and exhaust pressure are both slightly higher and

the draft efficiency slightly lower. The exhaust stack dia-

grams for runs N'o. 41-42 are shown in Fig. 9, and for

runs No. 68-69 in Fig. 11. In both instances, the exhaust

was striking well down in the stack, a distance of 35 7/16

in. from the top for runs No. 41-42, and 39j>/8 in. for runs

No. 68-69.

The successful results obtained from nozzle st\le A-3

ylrea-44 23"(/lpprox.Equir-h7zOiam.Ctrc/s) SectIon /I-B. Secf/'onC-O.

Fig. 13—Plain Annular Nozzle A-4a

raised the question as to whether the same satisfactory re-

sults might not be obtained from the same type of nozzle

with plain annular ports, and nozzle style A-4 was im-

provised for this comparison. This nozzle, which is illus-

trated in Fig. 12. was cast off of the same pattern as nozzle

style A-3 and the ports straightened by machining off ex-

cess metal entering within the bounds of the shape of the

opening desired. Plates were then applied to bring the

openings to the size desired. This nozzle was used in run

No. 4.^ with the same stack combination as used in con-

nection with waffle iron nozzle style A-3. While as satis-

factor}- draft conditions were obtained, the average exhaust

pressure was increased, resulting in a reduction in draft

efficiency as compared with that obtained from nozzle style

A-3. As both nozzles had the same free opening, there

appeared no reason for increased exhaust pressure, unless

the inwardly projecting edges of the plates used to restrict

the ports to the dimensions required offered an increase in

resistance to the passage of the exhaust, a condition which

may Ije considered quite proljable. It will be observed in

Fig. 9 that the exhaust jet delivered by nozzle style A-4

was striking the stack at approximately the same position

as in run No. 42, which run produced some of the best

results oljtained.

In a furtiier effort to demonstrate the results that might

be obtained from a plain annular exhaust port opening,

nozzle style A-4a was cast with plain annular ports, as

shown in Fig. 13. This nozzle featured in runs No. 72-73

and gave excellent results with respect to draft, but the high

draft was accompanied by a high exhaust pressure, which

resulted in a lower draft efficiency than was obtained from

waffle iron nozzle style A-3. The exhaust stack diagram
is siiown in Fig. 11, where it is obser\-ed that the exhaust

is striking the stack an average distance of 35J^-in. from
the top, a location for striking from which the best draft

conditions have been obtained. It is difficult to reconcile

the difference in e.xhaust pressure experienced with the

plain annular nozzle as compared with the waffle iron nozzle,

style A-3, since the latter is more irregular in contour and
it seems would naturally offer more surface resistance to

the passing of the e.xhaust.

(I'o be Coticludcd.)

THE MEANING OF W. S. S.

By J.vcK Cutler

W.—Means We will win this war.

A.—America we are fighting for.

R.—Is for Right for which we stand.

S.—Is for Safety on sea or land.

A.—For our Army which never failed.

V.—For Victory which soon will be hailed.

I.—For Independence, America's aim.

N.—For our Navy of very great fame.

G.—Is for Glory- which heroes attain.

S.—Is for Ships which are sailing around.

T.—Is for Tears in many homes found.

A.—For our Allies who will help win this war.

!M.—For the ^lothers who will grieve no more.

P.—!Means Peace for one and all.

S.—Is for a Sound of the liberty call.—Pioneer Bulletin.

;MECH.\XrC-\L L.\BOR-S.-\VERS OX FRENCH RaILW.W.
Le Genie Civil says that the Orleans Railway, feeling the

shortage of labor, has successfully adopted mechanical clean-

ing devices both for railway cars and hired cabs, in addi-

tion to vacuum cleaners. \'arious forms of revolving

brushes driven at a speed of from 500 to 800 r. p. m.,

'.hrough flexible shafts by electric motors of 1-3 to 1-2 hp., are

employed, the apparatus as a whole being slung, according

to recjuirements, from various kinds of portable attachments,

with the aid of springs and counterweights.

D.AiLY Locomotive-Miles ox English R.\ilw.ays.—
A daily run of nearly 400 miles is the performance of a lo-

comotive operating between London and Liverpool, accord-

ing to the Railway Gazette, London. The trains in both

directions are exceedingly hea^y ones and long distances

are run without stopping. The interval between the out and

home journeys is, comparatively speaking, a short one. It

is stated that this is but one instance of many, and until

comparatively recently there were cases of the same loco-

motive and enginemen working from Manchester to London,

a distance of 183.5 miles, and from Leeds to London,

220.5 miles, and back as a daily trip.



Railroad AdiMinistration Activities
Administration's Policy Outlined; Interchange In-

spection; Safety Work; Orders of Regional Directors

DURING ihe month the Dr.ctcr General has been in

pocr health and has found it necessary to arrange to

spend the summer at White Sulphur Springs, Ya. Al-
though he will have an office at that point he will make fre-

quent trips to Washington to oversee the work which he
has detailed to his staff. In his absence, Walker D. Hines,
assistant director general of railroads, will be in full charge.

Federal managers have been appointed to take charge of

each property. The federal managers report to the regional

directors, each of whom has a departmental organization of

his own.

THE POLICY or THE RAILRO.\D ADMINISTR.4TI0N

On June 15 the Director General gave out the following

signed statement of the policy of the Railroad Administra-

tion:

"The policy of the United States Railroad .\dministration

has been formed and shaped ijy a desire to accomplish the

following purposes which are named in what I conceive to

be the order of their importance:

"First, the winning of the war, which includes the prompt
movement of the men and the material that the government
requires. To this everything else must be subordinated.

"Second, the service of the public, which is the purpose
for which the railwa}-s were iiuilt and given the privileges

accorded them. This implies the maintenance and improve-

ment of the railroad properties so that adequate transpor-

tation facilities will be provided at the lowest cost, the ob-

ject of the government being to furnish service rather than
to make mone}-.

"Third, the promotion of a spirit of sympathy and a bet-

ter understanding as between the administration of the rail-

ways and their two million employees, as well as their one
hundred million patrons, which latter class includes every

individual in the nation, since transportation has become a

prime and universal necessity of civilized e.xistence.

"Fourth, the application of sound economies, including:

(a) The elimination of superfluous expenditures.

(b) The payment of a fair and living wage for services ren-

dered and a just and prompt compensation for in-

juries received.
'

(c) The purcha.se of material and equipment at the lowest

prices consistent with a reasonable but not an exces-

sive profit to the producer.

(d) The adoption of standardized equipment and the intro-

duction of approved devices that will save life and
labor.

(e) The routing of freight and passenger traffic with due

regard to the fact that a straight line is the shortest

distance between two points.

(f) The intensive employment of all equipment and a care-

ful record and scientific study of the results obtained,

with a view to determining the comjjarative efficiency

secured.

"The development of this policy will, of course, require

time. The ta?k to which the Railroad Administration has

addressed itself is an immense one. It is as yet too early

to judge of the results obtained, but I iK-lieve that great

progress has been made toward the goal of our ideals. .^11

those who have had a share in this great work, including

especially the members of my staff and the officers and em-
ployees of the railways, have shown intelligence, jiublic

spirit, loyalty and enthusiasm -n dealing with f)roblems that

have already been solved and attacking those thai still await
solution.

"With their continued co-operation, I feel assured of a
future in which the lessons of our accumlating e.xperience
will be effectively employed to humanize the science of rail-

roading and negative the idea that corporations have no
souls."

IXTERCH.\XGE IXSPECTIOX

To the end that interchange inspection work may not be
duplicated under government operation of railroads', so that
more repair work will result, the Division of Operation has
ordered, in Circular Xo. 7:

1. That joint arrangements shall be made to prevent
such duplication in inspection by arranging all inspection
forces at mterchange points with a head" or" chief joint in-
spector as conditions require, to supervise the forces and see
that inspection and repairs are properly made to cars.

2. Present M. C. B. Rule No. 2 is modified as follows:

(a) Loaded cars offered in interchange (except those hav-
ing defective safety applicances) must be accepted by the
receiving line, which may either run, repair or transfer lad-
ing from car.

(b) The repairs to car or transfer of lading is to be done
by the railroad having facilities nearest available. If facili-

ties are equally available by both railroads, the car will be
moved to facilities located in the direction car is moving.

3. If car is shopped for repairs due to:

(a) Old defects that existed before car was loaded—

.

(b) Lading requiring transfer or readjustment on account
of not being in accordance with M. C. B. Loading Rules—

.

(c) Overload requiring transfer of lading—

.

(d) Xot being within clearance dimensions over route it

is to pass—

.

(e) Not meeting A. R. A. third rail clearance—

.

The facilities nearest to car will be used in making repairs
to car or transfer of lading.

4. Should the location of facilities require a receiving
line to make transfer, the delivering line will not be billed
for transfer or readjustment of lading, but the chief joint or
head inspector will make report and forward to the head of
the mechanical department of both railroads. The railroad
responsible for conditions making necessary the shopping of
car for old defects or transfer of lading, will impose dis-

cipline for willful and inexcusable violation of M. C. B.

Rules of Interchange and Loading, and A. R. A. Rules, the
same as instructed in director general's Order No. 8, for

violation of safety appliance law.

5. Cars whether loaded or empty having safety appli-
ance "defects will have such defects rejjaired immediately
upon di.scovery and will not be offered in interchange. If

necessary to move a car to shops for repairs of safet\- appli-
ance defects, it must be moved to sliojis of the comiiaiiv upon
whose line it became defective.

6. Empty cars offered in interchange, if in safe and
.serviceai)le condition, must be accepted.

7. Bad order cars which previously had been delivered
in bad order under load must be rejjaired by the road mak-
ing transfer, if it has facilities and material; if not, the
nearest re|)air point on any line, having material and facili-

ties, should make the repairs.

S. With these modifications, owners must receive their

own (ars wlien offered home for repairs at any point on their

393
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lines where the repair facilities and material are available.

9. Such inspectors as are now engaged on duplicate work

will be assigned to repair work so as to insure ma.xinium

safety of operation and pronii)t movement of traffic.

SUPPLEMENT TO THE WAGE ORDER

The Director General has issued the following Supple-

ment No. 1 to General Order No. 27:

"The following will be added as general rules to Section

F, Article II:

"(14) For positions created since December, 1915, the

salaries will be readjusted so as to conform to the basis es-

tablislied in General Order No. 27, for positions of similar

scope of respon.<il)ility.

"(15) Where wages were increased through arbitration or

other general negotiations, which cases were definitely closed

out prior to December 1, 1915, but which for any reason

were not put into effect until after January 1, 1916, the in-

creases fi.xed by General Order No. 27 will be applied to

such basis of wages us if thev were in effect in December,

1915."

BO.«U) OF ADJUSTMENT NO. 2.

In conformity with the provisions of General Order No.

29, Railway Board of Adjustment No. 2 has been consti-

tuted as follows: W. H. Penrith, assistant general manager,

Chicago & Alton; E. F. Potter, assistant to general manager,

Soo Line; A. C. Adams, superintendent of shops, New York,

New Haven & Hartford; E. A. Sweeley, master car builder.

Seaboard Air Line; W. S. Murrian, formerly superintendent

of motive power of the Southern; Robt. j. TurnbuU, in-

spector of transportation, Atlantic Coast Line; H. J. Carr,

International Association of Machinists; George W. Pring,

International Brotherhood of Boiler Makers, Iron Ship

Builders and Helpers of America; G. C. Van Domes, In-

ternational Brotherhood of Blacksmiths and Helpers; F. H.

Knight, Brotherhood Railwa}' Carmen of America; Otto E.

Hoard, Sheet Metal Workers' International Alliance; and

F. J- McNulty, International Brotherhood of Electrical

Workers. E. F. Potter, of the Minneapolis, St. Paul &
Sault Ste. Marie, was chosen chairman, and F. J. I^IcNulty,

of the International Brotherhood of Electrical Workers, as

vice-chairman. The board has designated the following

dates as the beginning of each of its regular monthly meet-

ings during the remaining portion of the year, 1918; July
2, "Aug. 6,^Sept. 3, Oct. I. Nov. 5, and Dec. 3.

ORDERS OF REGIONAL DIRECTORS

SOUTHERN REGION

Circular Letter No. 243 states that each shop repairing

foreign line locomotives will be expected to give such work

the same supervision, inspection and workmanship that is

given their own locomotives. Therefore the practice of send-

ing inspectors to supervise repairs to locomotives at foreign

line shops will be discontinued. It has been found to be of

practically no value, and in some instances has actually re-

sulted in' delaying the repairs. When a locomotive is sent

to a foreign line shop for repair the road sending the loco-

motive will furnish all necessary material for repairs; and

will also furnish to the railroad which will make the re-

pairs a detailed report of the work to be done, and a com-

plete list of the material which is being furnished. The
material shall in all cases be forwarded with or in advance

of the locomotive. Inspectors at foreign line shops should

be recalled and assigned to their regular work. The fore-

going is not intended to apply to locomotives undergoing

repairs at contract shops, or at the plants of locomotive

builders, nor is it intended to apply to men who are spe-

ciallv assigned to work of collecting and forwarding neces-

sary- materials for repairs.

WESTERN REGION

Circular 121, dated June 6, orders that no contracts for

repair of cars be placed at outside shops without first secur-

ing the approval of the regional director. The Car Repair

Section is making an extensive inquiry and will be prepared

to undertake necessary car repair work which cannot be

done in the railroads' own shops.

Supplement No. 1 to Circular No. 121, issued on June
14, asks railroads to report the number of contracts with

outside companies for repairing cars and the number of

cars by classes undergoing such repairs. Copies of the con-

tracts are also asked for together with a statement of the

average cost per car for repairs on each contract, appor-

tioned according to the cost of the labor, the material fur-

nished by the contractor and the material furnished by the

railroad to the contractor.

In a communication to w-estern railroads on June 4, the

regional director announces that railroads which have sub-

scribed in the past to publications for the benefit of em-

ployees may continue in the same general policy but shall

not radically increase or decrease number of subscriptions.

In Circular R. P. C. 14, dated June 8, the regional pur-

chasing committee calls attention to the scarcity of tin and

the necessity for conserving it to the fullest extent. The
letter shows how less tin can be satisfactorily used in bab-

bitt and solder for railroad uses. The regional purchasing

committee asks western railroads to report any experiments

that may further conser\'ation.

In a communication to western roads, dated June 12,

the announcement is made that the Director General author-

izes each of the railroads under federal control to purchase

one membership in the .\merican Society for Testing

^Material.

A communication, dated June 21. outlines the specifica-

tions for United States standard interchangeable electric

headlight, which is being placed on all the standard locomo-

tives recently ordered by the Railroad .\dministration. The
blueprints and wiring diagrams are not yet available, but

will lie distributed shortly. Each headlight equipment will

consist of one 500-watt, 32-volt turbo-generator, one microm-

eter lamp stand and one dimming device, the case to be

air tight, round headlight case. No. 22 V. S. S. gage steel,

with copper (32-oz.) triple-plated reflector. 18 in. in diam-

eter and 9 in. deep, and an automatic circuit connector com-

plete. The headlight will be of the incandescent lamp type,

conforming to the requirements of the Interstate Commerce
Commission in an order dated December 2o. 1916. The
socket for supporting the headlight will be located at the

rear of the reflector and will support the headlight lamp in

a horizontal position, so mounted that it can be moved in

any direction with fine adjustment, to permit of focusing

the headlight lamp and locking in any position. Suitable

electric connections must be provided so that on removing

the reflector from the headlight case the circuits will be

broken automatically and, in replacing, it will be made auto

matically. A small unit incandescent lamp will be provided

in the headlight case for illuminating the locomotive num-
ber. Headlight dimming resistance of rugged construction

to withstand severe operating conditions will be provided

W'ith each turbine generator equipment.

EASTERN REGION

In a letter, dated May 21, 1918. .\. H. Smith, regional

director, commenting on Rules 29 and 31 of the Federal

Locomotive Inspection Rules, regarding locomotive head-

lights, writes as follows to the presidents of Eastern railroads

:

"It is understood that some of the roads in Eastern ter-

ritor}' are not complying with the provision of this order

pending the outcome of court proceedings.

"The director general has instructed that the order should
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not be modified, and that the railroads should proceed in

good faith to earn,- out the terms of the order, i. e., that loco-

motives shopped for general repairs should be equipped with
electrical headlights, that any new locomotive should be so

equipped, and that the work should be followed diligently.

Please be governed accordingly.

"If, after a trial, it is found that this work is adversely

affecting shop output, or that headlights in sufficient quanti-

ties are not obtainable, the fact should be promptly brought
to my attention.

"The locomotives which have been ordered by the Rail-

road Administration are all to be provided with electric head-
lights, conforming to the requirements of the Interstate Com-
merce Commission's order."

THE CAR AND LOCOMOTIVE SPECIALTY
ORDERS

The Central Advisor}- Purchasing Committee of the Rail-

road .\dmini5trati0n has ordered the principal specialties to

be used for the equipment of the locomotives and the freight

cars, ordered. In some cases the equipmenut is to be fur-

nished or purchased by the builders, and in all cases formal
orders will be placed by the car and locomotive builders

with the specialty manufacturers. The list of the specialties

so far ordered, which is practically complete, is as follows:

Air brakes

Brick arches . .

Radial buffer? .

Pilot bumpers .

Cradle castings
Blow-off cocks .

Boiler covering
Uncoupling devices .

Automatic fire doors.

Friction draft gear...

Valve gear

Headlight turbii
erators

Steam gages .

.

Steam heat gages for passenger
engines

Water gages
Injectors

Driving box lubricators.
Metallic packing

Coal pushers
ScKt'lators for passenger loco-

motives

LOCOMOTIVES

775 Westinghouse --\ir Brake Co.
251) 2v-ew York .^ir Brake Co.
To be purchased bv builders.
Franklin Railway Supply Co.
To be purchased' by builders.
To be purchased bv builders.
723 Everlasting, Scully Steel & Iron Co.
300 Southern. So. Loco. Valve Gear Co.
To be purchased by builders.
.\!1 engines. Imperial. Imp. .Appliance Co.
590 Shoemaker, Kat. Rv. Devices Co.
435 Franklin.

. .\11 engine tenders. Westinghouse Air
Brake Co.

, 500 Walschaert.
340 Baker.
185 Southern.

. 745 Ragonnet.
JOO Lewis.
50 BroAvn.
30 Mellm.

. .-Ml engines. Pyle Nat. Elec. Head. Co.

. 510 Ashcroft Manufacturing Co.
Ashton Valve Co.

.Ashton Valve Co.
engines. Sargent Co.
Nathan Manufacturing Co.
Hancock Inspirator Co.
Ohio Injector Co.

engines. Nathan Manufacturing Co.
Nathan Manufacturing Co.
Detroit Lubricator Co.

engines. Franklin Railway Supply Co.
Paxton-Mitchell Co.
United States Metallic Packing Co.
Locomotive .Stoker Co.250

65 Vapor.
25 Leslie.

All engines. Harry Vissering & Co.

755 United States Metallic Packing Co.
220 Hanlon Locomotive Sander Co.
50 Harry Vissering & Co.

. . 570 Duplex. Locomotive Stoker Co.
171 Standard Stoker Co.
35 Hanna Locomotive Stoker Co.

! Switching an^i Pacific types take coal pushers.)

Blower valves .\\\

Safety valves '»40

330

Brake shoes .Ml

Orate shaker*
Boiler tubes
Unit safety draw har
Metallic connection betv

engine and tender

Springs
Throttle valves
Rolled steel wheels

Coal sprinklers

Yoke* for lenders feast steell

eiigines. Sargent Company.
Consolidated Safety Valve Co.
Coalc.
Ashton Valve Co.

engines. American Brake .Shoe & Foun-
drv Co.

engines. Franklin Railway Supply Co.
he purchased by builders.

1 engines. Franklin Railway Suppl^^|!:p.

) Franklin Ry. Supply Co.
i Barco Mfg. Company,
) Greenlaw Mfg. Co.
h" purchased bv builders.

I Chambers Valvr Company.
I.-' 1 Steel Wheel Company.
»'::.!d Steel U'orks Company.
9 William Sellers & Co.
5 Hancock Inspirator Co.
I, Buckeye Steel CastinKs Co.

Side frames for freight engine
tenders -American Steel Foundries.

Buckeye Steel Castings Co.
Tender truck bolsters All engines. Pittsburgh Steel Foundry Co.
Tournal box for tenders To be purchased by builders.

Side bearings for tenders -Ml, A. Stucki Company.
Brake beams for tenders All. Chicago Railway Equipment Company,

except 170 to be furnished by the
Baldwin Locomotive Works.

FREIGHT CARS

Truck bolsters 4S,000 American Steel Foundries.
21,000 Buckeye Steel Castings Co.
21,500 Scullin Steel Co.
8,000 Gould Coupler Co.
3,000 Bettendorf Co.

Couplers 23.000 American Steel Foundries.
15,500 Buckeye Steel Castings Co.
7,500 Gould Coupler Co
8.000 McConway & Torley Co.

46.000 National Malleable Castings Co.
Side frames, cast steel 35.000 .American Steel Foundries.

14.500 Buckeye Steel Castings Co.
16,000 Scullin Steel Co.
6,500 Gould Coupler Co.

28.000 Bettendorf Co.
Uncoupling device for couplers. All cars. Imperial Appliance Co.
Pressed steel ends 50.000 Pressed Steel Manufacturing Co.
Friction draft gear 50,000 Sessions. Standard Coupler Co.

25,000 Westinghouse Air Brake Co.
19,000 Cardwell, Union Draft Gear Co.
6.000 Murray. Keyoke Railway Equip.

Co.
Dust guards AH cars, Wm. N. Thornbergh Co.
-Air brake hose To be furnished with air brake equipment.
Brake shoes All cars, .American Brake Shoe & Fdy. Co.
Draw bar yokes 50,000 L'nion Draft Gear Co.

50,000 Buckeye Steel Castings Co.
Air brakes 75.000 Westinghouse .Air Brake Co.

25.000 New York Air Brake Co.
Brake beams 14,250 American Steel Foundries.

14.250 Chicago Railwav Equipment Co.
14.000 Toliet Railwav Supply Co.
14,000 Davis Brakebeam Co.
14.000 Damascus Brake Beam Co.
14.000 Buffalo Brake Beam Co.
8.000 Haskell & Barker Car Co.
7,500 Pressed Steel Car Co.

Steel ends for composite gon-
dolas 12,000 Standard Railwav Equipment Co,

S,000 Chicago-Cleveland Car Roofing Co.
Side bearings 40.000 A. Stucki Co.

30,000 E. S. Woods & Co.
30.000 Wine Railwav .Appliance Co.

Journal boxes 32.500 Union Spring & Manufacturing Co.
38.875 National Malleable Castings Co.
28,500 T. H. Symington Co.
16.125 Gould Coupler Co.
4.000 .American Malleable Co.
8.000 Haskell & Barker Car Co.
2.000 Pacific Car & Foundrv Co. will

secure on Pacific Coast.'

Tournal bearings 8.000 Haskell & Barker Car Co.
10.000 Bostwick-Lvon Bronze Co.
11.000 Southern Brass Company.
20.000 Keystone Bronze Company.
Balance of Order to be placed later.

Wheels (steel) 3.00O Midvale Steel & Ordnance Co-
7.500 Forged Steel Wheel Company.
2.500 Carnegie Steel Company.

Wheels (cast iron) 15.750 Griffin Wheel Company.
1.625 Brown Company.
1.625 Buffalo Car Wheel Fdy. Co.
2.000 Bass Foundrv & Mach. Co.
2,000 New York Car Wheel Wks.
2.500 National Car Wheel Companv.
1.000 Ramapo Iron Works.
1,000 Southern Wheel Co.
500 Standard Steel Works Co.

1,000 Albany Car Wheel Co.
500 I ouisville Car Wheel & Ry. Sup.

Co.
7.000 Pressed Steel Car Company.

31.000 American Car & Foundry Co.
8,000 Haskell & Barker Car Co.
4.000 Mt. \"ernon Car Mfg. Company.
2.000 Lenoir Car Works.

Door fixtures 25,000 single sheathed box.
Cau'el Companv.
25.000 double sheathed box.
Union Metal Products Company.

Door operating mechanism.... Composite gondola and 55 ton hopper cars.

Combination of car builders design with
Enterprise safety lowering device.

Roofs 17,000 Murphy, Standard Rv. Equipment
Co.

16.500 Chicago-Cleveland Car Roofing Co.
16.500 Ilutchins Car Roofing Company.
lO.OnO American Steel Foundries.

Springs 5.250 Crucible Steel Co.
5,500 l'nion Spring & Mfg. Co.
5.350 Pittsburgh Spring & Steel Co.
2.400 Ft. Pilt Spring Sr Mfg. Co.
52.000 R,ailway Steel Springs Co.
.1,000 W. G. Mitchell Spring Works.
7,500 Pressed Steel Car Company.

,
7.500 Standard Steel Car Company.
1.500 Keith Rv. Equipment Company.

-Angle cock holders All, Railway Devices Companv.
Ratchet brake levers For composite gondolas and 55 ton hoppers.

25.000 Robert H. Blackall.
20,000 Railway Devices Company.

(The number in e;ich case represents the number of cars or locomotives
whc're two or three of a device is tised on a single car or locomotive.)

The proposal which was tentatively advanced at the be-

ginning of the negotiations with the specialty manufacturers
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tluit they forego royalties on their ])utents or pool their

})atents was dropped.

."itavljolts. The back tube sheet was bent and pulled away

from some of the tubes. Although the entire right side of

till- cab was demolished and the engineer was Ijadly scalded

AN UNUSUAL BOILER EXPLOSION

The reports of the chief insjiector of locomotive Ijoiler.^; to

the Interstate Commerce Commission show that in the six

vears covered by the statistics there have been 5 shell explo-

sions, 335 crown sheet failures due to low water, and 10 ex-

plosions due to (iofectivc material, or water foaming. An
explosion which will not fall strictly within any of these

classifications is sufficiently unusual to merit notice.

The illustrations accompanying this article show two views

of a locomotive on which low water caused the side sheet to

fail, the crown sheet remaining in jilace. The locomotive

was of the six-wheel switch type, with a narrow fireljox. The

crown sheet was practically flat and was supported Ijv crown

bars of a heavy T section and crown bar bolts with large

heads. While operating in yard service the water level fell

to a point about 18 inches below the crown sheet, resulting

in the failure of the boiler as shown. The water line is clearly

defined on the side sheet by the white horizontal line.

From an examination of the boiler it appears that some

of the staybolts in the right side sheet near the upper front

corner became overheated, together with the surrounding sheet,

and pulled out. This caused a very great stress on the rivets

connecting the wrapper sheet and the last course of the barrel

of the boiler. The rivets at this point failed in tension, as can

be seen by the character of the fracture. After the tirst rivets

pulled out. the wrapper sheet was distorted, and the rivets in

the barrel above the point where the initial failure occurred

and those below in the throat sheet were sheared off. All the

staybolts in the side sheet were either broken or pulled out.

As the sheets separated the mud ring was pulled up and

Wrapper Sheet Seam which Failed Due to Low Water

by the escaping steam, he recovered from his injuries. The
fireman was not hurt.

The fact that the crown sheet did not drop shows that the

application of crown bars with large heads on the crown

Wrapper Sheet Torn from Barrel Due to Low Water

broke about a foot from the front corner. A patch about

1 2 inches wide extended along the bottom of the wrapper sheet

for the entire length of the firebox. This was broken close

to the throat sheet, failure occurring at the row of flexible

bar bolts furnishes ample support for the crown sheet, even

with extremely low water. However, it is a question whether

failure of side sheets would not often bring more serious

results than ordinarilv occur when a crown sheet fails.
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BRITISH AMBULANCE TRAIN FOR
AMERICAN WOUNDED

If there were any doubts as to whether wounded American
soldiers would be properly taken care of on their journeys

by rail to the hospitals behind the lines in France, they

have all been dispelled by the announcement made by Surgeon
General Bradley with the American Army in France on

Januan.- 6 that 15 complete hospital trains have been ordered

in England and two in France for this purpose. The an-

nouncement followed the placing of the orders some time, for

CcntrM .W-.is FI;olo

American Officers Inspecting the Accommodations

on December .29 the American ambassador, a number of

United States Army and Xavy officers and prominent Ameri-

cans and Englishmen were able to inspect at the St. l'ancra^

station in London, the first of the completed trains—one built

in the car shops of the Midland Railway of England. In the

Patriotic War Number of the Railway Age Gazette there

appeared a description of one of the ambulance trains built

for the British Government ity the Great Eastern Railway,

and emphasis was [jlaced on the e.xtreme care that the British

have taken to make the railway journeys for their wounded

as pleasant and restful as possible under the circumstances.

The American train, illustrations of which are given here-

with, likewise shows evidence of this British skill and care.

The complete train consists of 16 cars with accommodation

for about 4.50 persons, there being .^9.? cots for wounded and

facilities for the staff and personnel. Each car is 54 feet

long, mounted on four-wheeled bogie trucks, and ef|uip|)ed

with W'estinghouse brakes. The couplings, draw hooks,

steam connecfons and side chains are to the international

standard. The total length of the train, without engine and
tender, is 913 feet, and its weight (unloaded) 435 tons.

Each car is built of well-seasoned timber and painted

khaki color, with two large red crosses on a white ground
on either side. For identification purposes, the number of

each car and the distinguishing letter are conspicuous on
each side, and the train number with the distinguishing

letters U. S. A. T. is painted on the extreme ends of the train.

The train is vestibuled, and fitted throughout with electric

lights and fans. The roofs are semi-elliptical, with high and
airy ceilings. Even,- care has been taken to admit of the

interior of the cars being kept clean with the least effort. The
floors are covered with linoleum or lead, and have rounded

corners. The gangways between the cots are wide enough
to pass the army stretcher. An abundant supply of water

(2,835 gal.), apart from the drinking water, is carried in

tanks built in the roof.

In addition to the ecjuipment for heating the tra'n by

steam from the engine, the Staff car B and the Personnel

car C have each a separate, self-contained circulating hot

water apparatus for use when the engine is not attached.

The order of cars on the train is as follows:

.1-10—Brake and "Iving"' infectious ward car.

£—Staff car.

D-\—Kitchen car (with officers" compartment).

.1-1, .4-2, .4-3, .4-4—Ward cars (four).
/•"—Pharmacy car.

-1-5, .1-0. .1-7. AS. ,|-g_Ward cars (five).
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guard's com|)artim-nt with hed. foldint; tuMc and seat, lava-

tory, etc., in addition to tlie usual brake equipment.
Staff car B contains dininj; room and sleeping; compart-

ments for the medical officers and nurses and lavatory and
toilet accommodation, including side sprays. This car is

also furnished with wardrobes, caii'nets and book racks, and
is finished and panelled throughout in polished niahngany.

Centra! Xeus Phc:

One of the Nine War Cars

Kitchen car D-\ contains an officers' pantry and cook's

room, with three sleeping berths, dining table, seats, etc. The
kitchen, which is a spacious compartment, is fitted with an
army "Dixie" range with hot water supply, and a "Soyer"

stove. A comfortably furnished sitting sick officers" com-
partment forms part of the kitchen car, having wood linings

and tables of polished mahogany, and the seat coverings of

moquette, with a lavaton,- compartment adjoining. A bath

The Kitchen Car

room is also provided in this car, containing a 4 ft. 6 in.

bath, which is fitted with hot and cold water and shower bath.

The nine ward cars are open throughout, with a lavatory

compartment at one end. Each car contains 36 folding cots,

in three tiers, the cots in the middle tier being so arranged
that they can be folded down to form backs for sitting cases

on the lower tier. An ample supply of drinking water and
conveniences such as paper racks, ash trays, etc.. is provided
for each patient. The sides and roofs of these cars are

painted in glossy white enamel.

Pharmacy car F contains a dispensary, and treatment

medical officer's office, linen room, and a pantry for medical

comforts, and an emergency compartment. The corridor on
this car is wide enough to pass a stretcher into the treatment

room. The dispensary is fitted with cupboards and racks

for bottles, surgical dressings, etc. Part of this car is par-

titioned off and provided with eight berths, in which bad
cases can be treated.

Kitchen and men's mess car D-2 contains a large kit store,

wash basin, and kitchen similar to that on car D-\, a mess
room, with folding table for the men, and a smaller mess for

the non-commissioned officers, the latter having two beds, so

that the senior N. C. O.'s may sleep there if desired.

Personnel car C is arranged similarly to the ward cars,

cxrupt tliat the mattrcs-r- di" ili, li, .1- ,,r. i ..\rred w^ith Ameri-

Copyt ght by l'<:Jc<ivood & UndcrwocJ. X. 5'.

War Car Arranged for Sitting Cases

ican cloth, so that the beds can be used as seats by the staff

during the day. Kit racks are provided, and also small

lockers under the beds.

Brake and store car E contains a large linen store and a

compartment provided with shelves for carr)^ing the general

provisions required on the train, a kit store and compartment

for perishables and a meat safe. A brake compartment

similar to that on car .4-10 completes the car.

A ST.\TEMENT OF THE PURPOSE OF THE
M. G. B. ASSOCIATION*

BY JOSEPH W. TAYLOR
Late Secretary of tlie Master Car Builders' Association

The blaster Car Builders' .\ssociation, in its begin-

ning a voluntary organization, composed of master car

builders and foremen of railway car shops, was for-

mally organized at Altoona, Pennsylvania, September 18,

1867. Previous to this, and dating back as far as 1864,

several informal meetings had been held by the car men of

the Xew York Central, which were attended by the master

car builders of a few of the nearby roads. \t the meeting

referred to, 41 master car builders were present, when a con-

stitution and by-laws were adopted.

The objects of the association are the advancement of

knowledge concerning the construction, maintenance and

service of railroad cars and the parts thereof, by investiga-

tions through committees and discussions in convention: to

provide an organization through which the members and

the companies they represent may agree upon such joint

* Tlie ititormation contained in this statement was prepared for the Rail-

r,nad .\dniinistration by Mr. Taylor shortly before his death.
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action as may be required to bring about uniformity and
interchangeability in the parts of railroad cars; to improve
their construction and to adjust the mutual interest growing
out of their interchange and repair, but the action of the

association shall have only a recomniendator\- character, and
shall not be bindng upon any of its members or the com-
panies represented in it.

The reasons for the formation of this organization may be

stated as follows:

Prior to the date of the organization cars were confined

almost, if not entirely, to the roads for which they were built

and to which they belonged. The inconvenience of trans-

shipping freight when carried long distances soon made it

necessar}- to run cars over more roads than one, and as the

demand for carrying freight further without breaking bulk
increased some improvement was necessary in order to carr}-

it without imloading and as rapidly as possible. This
brought into existence different express or fast freight lines

which operated over two or more roads in different sections

of the country. It was soon found that difficulties were con-

stantly occurring in regard to the repairs of these cars, and
that the\- were often delayed when far away from home by

not having the right kind of materials on hand to replace

broken parts. Some plan had to be devised to obviate the

evil, and as the master car builder was deeply interested in

the phj-sical condition of the car, an organization of these

men was effected to take care of the prompt repairs of the

cars.

Up to the year 1882 the organization was wholly volun-

tar\\ It received no financial support whatever from the

railroad companies which were the owners of the properh- in-

trusted to the care of the master car builders, and the im-

provement of which was the chief subject of consideration

and discussion at their meetings, the expenses of the organi-

zation being met by assessments on the individual members.
Neither were the railroads directly represented in the asso-

ciation, excepting by such exertions in behalf of their em-
ployees as the master car builder might choose to make, if

he were a member. It was therefore thought that if the asso-

ciation was so organized that each railroad company could

be represented by a vote in its deliberations proportionate

to its interests, or, in other words, to the number of cars it

owned, and if the work which the association had done and
should do was adequately explained and understood by the

chief executive officers of the railroads of the country, that

they would be inclined to co-operate with the association

and assist in its work. An amendment to the constitution

was therefore introduced at the convention in June, 1881, the

purpose of which was to create a new class of members, to be

called "rqiresentative members" with the status and privi-

leges indicated above.

As stated above, the proposed plan of reorganization of

the association was submitted to the chief executive officers

of the railroads of this countr}-, Canada and Mexico, and
received practically the unanimous approval of these officials,

and at an adjourned meeting held at Niagara Falls, New
York, on October 10, 11 and 12, 1882, the proposed reor-

ganization was ratified and adopted.

At the present time the membership of the association is as

follows

:

.Acli»c ... 4S4

RrpKMnUtive 468

Life 19

Total 941

The number of cars represented in the association is.prac-

tically 2,800,000 cars, the cars of Canadian anrl Mexican
railways l>eing included. Its membership extends to Eng-
land, France. Russia. India. Australia. Fapan. China. .Arccn-

tina. Chili. Brazil, Cuba and the Philippines, officials of

railroads in tho.se countries wish'nt! to ava-l themselves of

the information contained in its proceedings relating to the

construction and operation of cars.

.\s a result of the reorganization in 1882 the scope of the

work of die Association developed and broadened materially.

Through the financial support furnished by the railroad

companies, investigations and tests of practically every part
of a car have been, and are constantly being carried on, to

furnish equipment of the necessary strength and designs to

meet adequately the varying requirements of the traffic of
the country.

The question of uniformitj- in the construction of cars
whereby the parts of cars used by one railroad ma\- be used
in repairs of the cars of any other road has been constantly

before the Association. As an indication of what has been
accomplished in this direction, the following comparison of
the number of parts necessarv- to keep on hand for repairs at
the date of reorganization (1882) and the present time is

cited

:

1S82 191S . :)

Axles 36 5 ' .
'

|
Journal boxes 58 5

Couplers 26 2

Brake shoes 20 ]

Brake heads 27 I

The parts enumerated above are only a few of those used
in the repairs of cars, but if they were all named, it would
increase the list to enormous proportions. A similar condi-
tion of things to that indicated above exists wherever any
considerable number of cars are interchanged between rail-

roads.

Among the more important developments made by the
Association, may be mentioned the adoption in 1887 of the
automatic coupler for cars, thus doing away with the linlc

and pin coupler and the necessity for going between cars to-

couple them together.

.Another noted achievement was the adoption in 1SS8 of
the automatic air brake as the standard of the .Association.

Today, practically even,' car in the countr\- is equipped with
this device.

Following its adoption, a code of instructions for the
proper operation of the air brake was prepared and generally
distributed among railway employees.

Through the activities of the different committees and
their investigations and studies, standards for 62 different
parts of cars have been adopted by the Association.

Other parts of cars are being studied and while no definite
standards have been adopted, certain forms of recommended
practice have been submitted to the members for investiga-
tions and trial, with the expectation that they, or some modi-
fication of them, will finally be adopted as standard and!
become the universal practice of the railroads.

The railroad car of today is simply a vehicle of transporta-
tion, no matter by what railroad it is owned. The object of
the railroads today is to furnish a vehicle suitaltle for the
lading, and tran.sport that lading to destination as expedi-
tiously as possible. The railroad car is subject to very
severe Handling in trains and certain defects naturallv develop
which need to l)e kept in repair. To take care of this con-
dition, this association has formulated and maintains rules
for the interchange of traffic, insofar as they relate to the
[ihysical condition of the car, so that the traffic itself mav not
be delayed. By these rules of interchange the immense move-
ment of traffic between railroads is carried on with a minimum
of delay due to the defective condition of the car.

The aim of the association through these interchange rules
is;

(1 ) To establish rules which will uniformly permit of the
I)rompt interchange of traffic between the various railroads
without undue delay to the .shipment of the car, which might
be brought about by a difference of opinion between the re-

ceiving and delivering line as to responsibility for the physi-
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cal condition of the rar or the imnliod of loading on open top PASSENGKR CAR TERMINAL REPAIRS*

(2) To provide through allowances, as given in the rules,

])rices to be charged for materials, detail times for completing

tiic various items of repairs and a uniform labor rate per hour.

(3) Uniformity in compiling charges as between car

owners for the maintenance of the equipment of the country.

(4) Fixed allowances to enal)le car owners properly to

check bills for car repairs made against them by other

handling comjianies.

(5) To [irovide methods for reimbursing car owners for

the destruction or damage to their cars by other iiaiulling

companies.

(6 ) The compulsory use by car owners of detail standards

of construction as brought about through the operation of the

rules, so that when the association feels that certain standards

of construction are necessary for the safe operation of cars,

they will not he permitted to i)e interchanged without the use

of these standards.

(7) In 1887 an Arintration Committee was established

for the settling of disputes arising under the rules between

members of the association in reference to a correct under-

standing of the rules with reference to car maintenance and
also as to correctness of charges. During this period 1,133

ca.'ies have been arbitrated.

The association has promulgated rules for the loading of

materials on open cars, thereby preventing the shifting of

loads in transit and the consequent accidents therefrom.

The safety appliances approved Ijy the Interstate Commerce
Commission are our standards and the rules governing them

are distributed to our members.

The association, working in conjunction with the Bureau of

Explosives, has developed a series of specifications for the

construction and operation of tank cars. The first specifica-

tions were prepared in 1Q03, and were principally for wooden
underframe cars having tanks tested to but 40 lb. j)er square

inch, and therefore, under the Interstate Commerce Regula-

tions could not be used for the transportation of inflammable

liquids with tlash points below 20 deg. F. The next step was
the development of a tank car for the handling of volatile in-

flammable products, to withstand a test of 75 lb. per square

inch. The final development is a tank car for the trans-

portation of such liquids as chlorine and sulphur dioxide, to

withstand a test of 300 lb. per square inch. Tests of these

tanks and their safety valves must be certified to the Bureau
of Explosives before they are permitted to be used in service.

The income of the Association is derived by the assessment

of the active members on the basis of $5 per year, and the

representative members, or those appointed by the executive

officer of the railroad, on the basis of $6 per 1,000 cars

represented in the Association.

While the Association's activities are along the lines of the

construction, maintenance and service of railroad cars, it also

keeps in close touch with the Interstate Commerce Commis-
sion, the Bureau of Explosives, and also with other railway

organizations, such as the American Railway Association, the

.Association of American Railway Accounting Officers, the

various transportation associations, in its efforts to maintain

the rolling stock equipment of our railroads in the highest

state of efiiciency.

In conclusion, it is respectfully submitted that to facilitate

the movement of traffic, to handle the traffic safely, not only

in reference to the movement of the load itself, but also to

safely operate the railroads as a whole, to improve car con-

struction, to allocate responsibility for freight car main-
tenance, a set of rules such as has been already developed is

necessar}-. To apply such rules effectively an organization is

necessary which should have sufficient flexibility in its author-

ity to meet changing conditions promptly; the Master Car
Builders' rules and organization provide the necessar)' vehicle

for accomplishing such purpose.

BY C. V. FRYER
General Foreman. Car Ucpartmcnl, New York. Ontario * WeMern

The passenger car terminal yard bears the same relation

to the car .shop that the roundhou.se bears to the locomotive

shop. It is the insjK-ction point where a decision is made
whether to make re[)airs or send the car to the shop. In

some cases the foreman will send cars to the shop for some
minor repairs, which should be attended to at the terminal.

All light repairs, such as changing wheels, repairs to trucks,

draft gear, air brake, steam heat and lighting equipment,

that could be repaired in a few hours, should be taken care

of at the terminal repair yard, also all light repairs to the

interior, such as lamps, seats, watercoolers, hoppers (flush

or dr\), door locks, trap doors, window glass, sash balances,

etc.

The terminal stock room is of considerable importance.

It should be under the charge of an experienced car man
if the terminal is large enough to warrant one; if not it

should be under the supervision of the foreman, or the

"handy man," that fellow who can turn his hand to most

any kind of light repairs. He can be found in nearly any
car repair shop. He should be transferred to the terminal

yard and given a good rate, as he is a valuable man to the

foreman and a big saver of time and material for the com-
pany.

The terminal foreman should be supplied with a record

of all different series of cars, with a description of the

fittings and appliances, size of journals and wheels, kind of

draft gear and names of parts, kind of uncoupling appara-

tus, coupler, centering devices, side bearings and center

plates, also the names of the interior fittings, such as hop-

pers, basket racks, sash balances and locks, door locks, seat

fittings, etc.

Much could be said about the layout of a terminal repair

yard. It should have a good water system, a good steam

heat and compressed air plant, a drop pit for removing
wheels, a vacuum cleaning s}'stem, and a work shop for

carpenters, tinsmiths, blacksmiths and pipe fitters.

The organization should be headed by a live foreman
who understands car repairing in all its branches, and should

have the necessary number of repair men and men who under-

stand steam heat and air brake work. The size of the or-

ganization will depend, of course, upon the number of cars

handled.

On the arrival of a train in the repair yard, a careful in-

spection should be made to see if any repairs that will re-

quire any car being switched out are necessar}'. Special

attention should be given to steam heat, air brakes, trucks,

draft gear and journal packing. The interior should be

thoroughly looked over for loose seats, screws projecting

from fittings and seat backs, water coolers should be tlior-

oughly cleaned by scalding with steam, toilets scrubbed

and disinfected, floors scrubbed, seats and backs dusted, the

car wiped and windows cleaned inside and outside. To keep

the good will of the traveling public, keep your cars clean.

M.4GAZINES FOR SoLDiERS.—In the office of the station

master at the Utica Union Station there is a great pile of

magazines and reading matter. This literature was sent

there by the Utica Public Librar}-, which has been steadily

collecting such material for some time, and the railroad men
see to it that every troop train which passes through Utica

is supplied with several bundles of the magazines. The
Utica Herald-Despatch says that this is an excellent work,

and the railroad men and the library are both to be con-

gratulated.
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Steel Frame Refrigerator Cars
Norfolk & Western Design Has Bunched Insulation,

Insulated Bulkheads and Conduit Floor Racks

BY E. G. GOODWIN

THE Norfolk. & Western is constructing in its Roanoke
(Va.) shops, as samples and for experimental pur-

poses, ten refrigerator cars designed to meet, both scien-

tifically and practically, all of the requirements in the trans-

portation of perishable freight. Although these cars are just

being constructed, the design was prepared in 1916, and as

these are the first refrigerator cars built by the Norfolk &
Western, a thorough study of the subject was made from
every point of view, both theoretical and practical.

An investigation of the design of a large number of re-

air inside of the car but that it furnishes also the motive
power by means of w^hich air circulation throughout the car

may be obtained if the car is correctly designed.

The solid bulkhead with which these cars are equipped
provides an air leg or chimney, from the top and bottom of

which it is both reasonable and practical to carry out con-
duits in such manner as to give circulation with uniform tem-

frigerator tars iihowed that in the majority of ca.ses many of

the fundamental and well established principles of refrigera-

tion and mechanics were entirely neglected. Perhaps the

rrvtst notajjle deficiency in this resjiect is in the matter of the

proper directing of the air (urrents. The keynotes of a

successful refrigerator car lie in (>roi)er air circulation and
insulation. It should In; understfxxl at the out.set that ice

meltage serves not only in lowering the tcmfXTature of the

Interior of the Car after the Application of the Sub Floor and
Outside Sheathing

jH-raturcs tiiroughout the entire car. At tlie floor this is ob-
tained b}' building the floor racks not only to provide the

customary [)rotection for the lading from damp floors, but to

form an air conduit for the flow of cold air out to the center

401
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of the car. The warm air return* over tlie top of the lading

and into the top of the air leg.

Tlie distribution and method of application of insulation

have undergone considerable change in the last few years.

Exjx>rience has shown that by far the greater transmission

of heat takes place through the ceiling, due to the more direct

rays of the sun. It is also established that the insulation

below any possiljle water line should be waterproof and little

affected as to its insulating value if allowed to become wet.

The customary dead air space between successive layers of

insulation is practically worthless and in many cases a disad-

vantage, as it often becomes a circulating space, rendering the

outer portion of the insulation useless. The more practical

metliod of bunching the insulation is preferred, esjjecially be-

cause the insulation is so easily supported to withstand the

stiocks of ordinary- service, the smaller space required and the

elimination of all air currents within the walls themselves.

As a result of the preliminary study, some of the objects

sought in the design were: An all steel frame sufficiently

strong and rigid to prevent material deflection or wearing;

means for holding the ice awa\- from the car walls to reduce

melting from the convection of the outside heat; unrestricted

10,000 lb. of ice, with a minimum space between the ice

bunkers of 2.000 cu. ft.

With the above specifications the cars were designed to the

following general dimensions:

Length between bulkheariii 33 ft. 4 5/8 in.
Length over end sheathing 44 ft. 1 in.
Length over end sill channels 45 ft. 11/2 in.
Width inside 8 ft. 4 1/2 in.
Width over sheathing 9 ft. 13/4 in.
Width o%er steel framing 9 ft. 8 in.
Width over caves 9 ft. 11 1/4 in.
Height inside, floor to ceiling 7 ft. 8 1/4 in.
Height of floor racks 5 in.
Height of floor from top of rail 4 ft. 9/16 hi.
Height of running Iward 13 ft. 4 5/8 in.
Maximum height of car to top of brake shaft 13 ft. 10 3/4 in.
Width of door opening 4 ft. 3 in.
Height of center plate - 2 ft. 3 5/8 in.
Truck centers 31 ft.

Truck wheel base 5 ft. 6 in.

Size of journals 5 in. by 9 in.
^ize of ice bunkers, each 132.S cu. ft

Caoacitv ^ ^-^"'"S 60,000 lb.Capacitv
^ ,^.^ 10.000 lb.

Light weight 55.800 lb.

STEEL FR.4MIXG

In view of the fact that the frame is ihe most essential part

of the entire car from the standpoint of permanence and dura-

>/^-

Secfi&n at Bolster.
< 311%'- *^ i'Oi- '^

General Arrangement of the Steel Body and Underframe

410-

and properly proportioned passages for the air currents with

ample contact area between the air and ice; a solid, insulated

bulkhead to provide an air chimney and to prevent localiza-

tion of refrigerating effects.

In view of the difficulty of obtaining a load of any material

weight with most of the perishable goods in a car of reason-

able cubical capacity. 60,000 lb. is probably the most prac-
tical capacit}- to which a refrigerator car should be built, but

in the case of such a car, where the tare weight is so great,

the standard 30-ton car trucks are not capable of carrying the

dead weight of the car and 30 tons of lading. The ne.xt

larger standard truck is required, which is a 40-ton car truck
with five-inch by nine-inch journals. It was considered
economical and practical, therefore, to proportion the parts of

the car to carry possible loads representing the full capacity

of the trucks, making a 70,000-lb. capacit}- car, including

bility, it was given first consideration. Steel shapes either

rolled or pressed were used throughout, and so arranged as

to allow the minimum deflection in either direction. Special

consideration was given the construction of the center sill, for

which a Bethlehem H-section, weighing 84.5 lb. per ft., is

used.

Horizontal buckling of this sill due to buffing is resisted

by the entire underframe, which is a truss within itself, bring-

ing into action the pressed steel diaphragms, channel section

diagonals and Z-bar side sills, while vertical buckling is re-

sisted by the side frame trusses, acting through the dia-

phragms. Pressed steel draft sills which take the pull only
are attached indirectly to the center sill by means of a steel

back-stop casting, and are fitted with the Sessions t>pe K
draft gear with the Farlow one-key drafi anachment?. The
bolsters and diaphragms are made up of ^-i-in. plates flanged
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to fit the center and side sills and fitted with top and bottom

cover plates. The side sills are 6-in., 15.7-lb. Z-bars.

The side sills also serve as the bottom chords of the side

trusses, while the top chord is a 6-in. by o^^-in. by 5/16-in.

angle. The side stakes and diagonals are of angle section, a

ver}- efi'ective shape in that the neutral axis is nearer in line

with the points of attachment than is the case with other

rolled sections affording the same advantages for riveting and
attaching the sheathing. A unique as well as a very sub-

stantial joint is used where these members are framed to the

top chord or side plate. Twice as many rivets are needed at

the lower ends of the same members where the old style joint

of the same strength is used. This arrangement has been

tested out using full size members loaded to four times the

normal load without rupture of either joint.

In the end panel of the side truss two flat tension members

The small metal clips shown riveted to the side plates are

for attaching the roof. These afford excellent means of fas-

tening, in that the roof, the Chicago-Cleveland iraprov«d

Winslow inside metal roof design, can be renewed or repaired

without disturbing any other part of the car.

IXSUL.\TIOX

The arrangement of framing adopted can be located advan-
tageously entirely outside of the insulated walls, floor and
ceiling. To keep the overall thickness of the side walls down
to a reasonable figure, and at the same time provide a means
of support that will hold the many layers of insulating ma-
terial permanently in place, the insulating sheets have been

bunched. While neither of these reasons for bunching and
insulation applies particularly to the floor or ceiling, the sim-

plicity of construction and the elimination of air currents be-

Jransyerse /erfical Secfion
af BoHom ofDoor.

'JiXtC--H'ihH

)<
2'4'

Horizonhj/ Secfion Through Door.

Horizonfa/ Secfion of Bu/kfyead afSide.

-24%--

Transyerse Secfion of Floor af Sic

Details of the Insulation and Sheathing Construction

are employed, having a combined weight about equal to that

of one stiff member ordinarily used, to provide sufficient side

ladder clearance without putting the ladder so far away from

the Ixidy of the car. One of these flat bars carries the over-

hanging end of the car, while the other comes into action

when jacking under the comer of the car.

To .still further increase the rigidity of the superstructure,

the pressed steel carlines are secured at each end directly to

the side truss by means of three >^-in. rivets. The car ends

are well sup[Xjrted, each by two 4-in. Z-bars riveted to the

draft sills and end sill at the bottom, to the end plate at the

top and U>]ted to tlie ridge fKjle by means of a wrought iron

knee. Again flat diagonals are used to give vertical support

to the outer ends of the draft sills, and fiermit close placing

of the end ladders.

tween the successive lajers, are sufficient to warrant the loss

of any jxjssible value of the so-called dead air spaces here.

Therefore all insulating material is applied in a compact

form with sufficient securing strips to fasten each layer rigidly

in its jilace.

After the frame is riveted up, and the floor sills bolted in

place, the 1^-in. yellow pine sub-floor is nailed in place and

serves as a platform while building the walls and ceiling.

The outside sheathing of kiln dried, tongued and grooved

lJ/'16-in. Douglas fir is nc.\t applied witji grooves down and

tcmjiorarily fastened to the steel frame with stub wood screws

driven through holes in the steel framing from the outside.

The fal.'ie oak carlines arc then liolted to the side plates, thus

making the car ready for the ceiling.

The insulated ceiling is composed of six continuous kyers
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of ^'i-in. hair felt between two fir ceilings, 13/16 in. thick

above and 9/16 in. thick below; these extend lengthwise of

the car for its full length and width, and are fastened to the

oak carlines ai)Ove with long wood screws. The weight of

tlie ceiling is also supported by tlie side walls which are later

iLongitudinal Section Through the Ice Bunker and Half Cross Sec-

tion of the Car Body

built under its edges, an arrangement playing some part in

maintaining a tight joint along the eaves. The securing

strips for the different layers of hair felt alternate, first be-

.tween the carlines and then directly under them. This method

of support gives sufficient room for '2-in. strips by simply

A View of the Ice Bunker Before the Application of the Bulkhead

compressing the hair felt at the strips, leaving it expanded to

its normal thickness elsewhere. Each layer of insulation in

the ceiling is in one piece, turned down around the edges and
stripped. After the 9/lO-in. lower ceiling is applied, long

.screws are driven through the ceiling into the oak carlines.

while shorter screws, put in from the top, clamp the two wood
ceilings at the intermediate strips. The latter screws, how-
ever, do not reach entirely through the lower wood ceiling.

The side walls are built in much the same way. The
first layer of hair felt, reaching from the side door post

around the end of the car to the door post on the opposite

side, is unrolled in place and fa.stened to the siding with

false nailing strips, placed vertically, two iietween adjacent

side stakes. The second layer, exactly covering tlie first, is

then put up and heavier strips placed directly op|X)site the

side stakes are pemianently bolted in place, using ever)-

second hole in the framing members. The temporary wood
screws occupying these holes are removed as the bolts are

inserted.

The third layer is applied like the first and the fourth

like the second, except that nailing strips thick enough to

hold the inside lining away from the insulation about one

inch are located lioth at the side stakes and over intermediate

nailing strips. This s]iace is to prevent the waterproof paper

Interior of the Car Showing the Completed Side Wall Insulation and

Method of Sealing the Joint at the Floor

covering of the insulation from becoming perforated by nails

sometimes used by shippers to secure the lading in position.

As the hair felt is quilted between two layers of water-

proof paper this makes a total of two inches of hair felt and
eight thicknesses of paper in the side and end walls while

three inches of hair felt and thicknesses of paper, or 50 per

cent more insulation is used in the ceiling.

The side insulation extends within 12 in. of the floor.

From this line down the insulating material consists chiefly of

cork, which is preferred on account of the possibility of

water getting into the floor or lower portion of the walls,

where it would render the hair felt practically worthless.

However, every means has been provided to prevent such

an occurrence. The first layer of 1 in. cork boards in the

floor is continuous, hdving the joints between the pieces

cemented together with a flexible asphalt applied hot, while

1-in. by 4-in. floor nailing strips are inserted and cemented

into the second laver with the same material. The cork ex-
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tending 12 in. up the walls is also set in hot asphalt thereby

sealing the joint between tlie floor and sides. Over all of

this and immediately under the top floor is placed a heavy

but flexible asphalt-coated burlap plastic extending up the

side and end walls abwe the cork and interlapping with the

hair felt, which helps to waterproof the floor and still further

seal tlie joint at the floor line. The top floor is of 13/16-in.

yellow pine and floats on the cork.

The hatch plug although of ample size is light and
effective, being practically all insulating material set in a

substantial wood frame. Six layers of ^2-in. hair felt are

used in the Ijody while the edges are fitted with two layers

covered with a hea\'y canvas.

One feature not to be overlooked is the fact that there

are no bolts, screws or nails used in any part of these cars

passing through an insulated portion which have both ends

T'
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Freight Brake Maintenance*
Properly Maintained Efficient Freight Brakes are Vi-

tal to a Solution of Present Transportation Problems

BY F. B. FARMER
NorlhwcMern Representative, Westinghouse Air Brake Company, Si. I'aul Minn.

TO help win the wur is tlio highest ;iml)iti()ii of ewn loy;il

ruilrixid man. .All otlier interests are secondary and the

best way to help is for all to eo-operate in securing the

safe and exiR'ditious movement of trams. Passenger trains

must he moved and promptly, but it is especially necessary

that freight trains and locomotives be so maintained and qj-

erated that the ma.\imum possil)le gross ton-mile capacity

may be realized. .\s all train movements are absolutely de-

pen'denl on eftuient air brakes, the importance of proper

frei^'ht brake maintenance will be readily appreciated. It is

the "purpose of the following article to show, tirst, that freight

brake maintenance is generally unsatisfactory, second, why

it is unsatisfactory, and third, how it may be improved.

PROOF OF UNS-A.TISFACTORY CONDITIONS

Several \ears ago two representatives of the ^^"estinghouse

.\ir Brake 'Company and two railway air brake experts, after

"iving particular attention to freight train break-in-twos,

became convinced that freight train brakes in interchange

service were not being maintained as well as the needs and

the time and money spent on them would warrant. In order

to prove their contention beyond reasonable doubt, a "dead

line" division point on a certain road was established at the

top of a descending grade and freight train brakes were tested

at this point with a 20-lb. continuous service reduction from

70 lb. It was recjuired that all brakes must apply and re-

main applied during the 12 or 14 minutes needed to inspect

the entire train and any car that would not stand this test

was set out for repairs.

A 20-lb. continuous service reduction from 70 lb. should

produce appro.\imately 50 lb. pressure in the brake cylinder

but brake pipe leakage causes more air to leak in from the

auxiliary reservoir during the inspection and since five or six

pounds will hold the brake C)linder piston in applied posi-

tion the test requirement indicated above was very moderate.

No test of the retaining valve was included and no air brake

was considered ineffective unless entirely off when inspected.

In spite of easy test requirements, however, 10 to 12 per

cent of the cars inspected had to be set out for repairs. .\

particularly disturbing feature noted was the short time a

large proportion of the defective brakes, as indicated by the

stencils, had been put in good condition.

The seriousness of this condition is well illustrated by the

following tal)le, which shows the numljer of defective brakes

on system cars during the month of July for 1Q1,>, 1914 and

1915, together with the percentage of brakes found defective

after one, two, three, etc., months of service from the last

cleaning date, as shovra by the stencils:

Nupibei* l*ercentage of system cars recleaned according
of to the number of months service from last cleaning date

Month of brakes ^ — ^ ^^— \

July for recleaned 1 2 34 5 6 7 8 9 10 11 12

1913 .';96 21.3 35.7 44.7 51.9 56.9 63.0
1914 8'3 1!!.9 28.1 36.2 43.0 48.2 52.6 58.4 65.1 76.1 84.9 93.5 96.9

1915 630 8.8 16.1 23.8 30.9 36.3 44.6 47.7 54.1 65.2 75.7 85.4 95.4

These brakes were repaired at the "dead line" point. A
record of the system cleaned brakes only was taken, because

it was desired to improve the work of the particular road

referred to. \A'hile the table shows an improvement in con-

dition, it also shows the possibilities remaining after two

*.\bstrart of .T pprter presented and discussed at the April meeting of the
Canadian Railway Club.

years of sjiecial and unusual work done ic improve the con-

dition of the brakes. The foreign cleaned brakes on this

road showed a much worse condition. A check made in

October and November, 1917, showed that of 1.103 system

cars, 14.1 per cent had defective brake.-, as compared with

25.3 per cent on 059 foreign cars. During 1914 the average

time a car ran before being recleaned was 6.() months. For

1915 this was increased 7.5 per cent to 7.1 months. It will

be noted that in 1913, 44.7 per cent of the defective brakes

were inefficient three months after cleaning, which was de-

creased to 2i.S per cent in 1915. This creditable showing
was the result of establishing but one "dead line" and that

operating in one direction only, .\lthough a special effort

was made in 1914 to improve conditions and encouraging

results were obtained as shown in the table, a gage test for

brake cylinder leakage made at various division terminals in

1915, showed that out of 164 freight brakes tested immedi-
ately after cleaning, 52 leaked down over five pounds in one

minute.

The customary method of lubricating had Ijcen followed,

which included filling the expander space next to the inside

of the packing leather with lubricating grease. This tempor-

arily stops or reduces leakage through a defective packing
leather, and the unfavorable results stated were minimized.

To demonstrate this fact, a special gage test was made of a

packing leather that the average cleaner would judge by in-

spection to be good, but which in reality was very porous.

With a dry surface on the expander side and a lubricated

cvlinder wall, it leaked 38 lb. from 50 lb. in one minute.

This was reduced to seven pounds leakage by filling the

expander space with lubricant. After being under a pressure

of from 50 lb. down to about 30 lb. for 90 minutes, the leak-

age had increased from 50 lb. down to 37 lb. This showed
that the lubricating grease on the porous part of the packing
leather had been forced through.

Reverting to the ijage tests. 12 brakes just cleaned leaked

up over three pounds from 50 in one minute, due to faults

in the triple vah-es or their gaskets and in this test a lirriit

of three pounds leakage should certainly not be exceeded.

From excessive cvlinder leakage and other causes 40.6 per

cent of the 64 brakes tested were found defective immediately
after cleaning.

.\ gage test of 76 brakes that were selected at random in

1917 after havins run three months from the date of clean-

ing, showed the following leakage from 50 lb. in one minute:

71 per cent leaked over 5 lb.

79.2 per cent leaked over 10 lb.

40.7 per cent leaked over 15 lb.

21 per cent leaked over 20 lb.

Regarding the present general condition of freight brakes

in interchange service, terminal tests and inspections show
that due to the estalilishment of "dead line" points, there is

a noticeable improvement in air brake equipment, as com-
pared with 1Q15. There is great need, however, for further

improvement because of 2,276 cars recently examined. 14.1

per cent with inefficient brakes had to be set out for repairs.

CAUSES OF POOR BR.4KE M.MNTEXAXCE

The "dead line" data given above and recent tests show
that freight brake maintenance is very unsatisfactory, and
the explanation does not lie in the fact that cylinders and

406
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valves are stenciled without being cleaned. With a view of

locating the real trouble four experts worked with the brake

cleaners for a period of six weeks, making gage and soap

suds tests of a large number of brakes, including those just

cleaned and others that had run for various periods. With
each brake found to have over five pounds brake cylinder

leakage per minute from an initial pressure of SO lb. the

fault was located and remedied, and the local brake cleaner

thereb}- shown how to remedy the defect. Among these de-

fects may be mentioned in the order of their estimated propor-

tions, defective brake cylinder packing leathers due to being

worn, cracked, cut, porous, off center and applied reversed,

loose brake cylinder piston follower nuts, dry and dirty brake

cylinders, expanders out of place or not fitted, release valve

or "bleeder'" leakage, pressure cylinder head gasket leakage,

cylinder pipe leakage with detached equipment.

The last mentioned is usually due to no provision for rea-

sonable flexibility in the pipe and to the cylinder moving
when the brake is applied and released. On roads handling

much of such equipment, this cause for defective brakes will

be relatively much more important. In addition to the in-

effective brakes due to the foregoing causes, as disclosed by

terminal brake tests, there are others, resulting from bad

order brake rigging, such as broken rods, broken brake hang-

ers and beams, good order brakes received cut out and left

so without test, and brakes with a piston travel over 10 in.

(Federal rules designate such as ineffective brakes.) As re-

gards brake beams, a recent tabulation on a mountain divi-

sion of one road showed an average for a week, based on

conductors' reports, of two beams down per day, the prin-

ciple causes being hanger pins out, or hangers broken.

The brake cleaning and repairing faults indicated above are

merely symptoms and the real underlying cause for unsatisfac-

tory' freight brake maintenance is superficial inspecting, test-

ing and repairing. The lack of sufficient time for this work,

or possibly the lack of an adequate force of inspectors, re-

sults in obtaining a quantity of work at the expense of qual-

ity. There is often a daih' local pressure to have certain

bad order cars repaired at a certain time when the repair

track is to be cleared, and the result of this pressure is a

slighting of the work. Daily pressure, understandingly ap-

plied, is necessary, but the almost entire absence of a bal-

ancing pressure and provision for good work, together with

the lack of sufficiently competent workmen and needed tools

or materials will inevitably result in superficial repairing.

It has been shown that with good initial brake installa-

tion and efficient cleaning and lubricating, freight lirakes

will, as a rule, be reasonably efficient for from nine to 12

months. The results with many brakes apparently support

this contention.

It is not only poor economy to allow insufficient time for

brake repairs, but to try and use material that is worn out

or otherwise defective. In one case under investigation, it

w^as determined that excessive brake c\Iinder leakage was
due to a badly w-om and cracked packing leather. Upon
questioning, the workman stated that he was aware of the

condition of the leather, but had been reprimanded for using
too many new leathers and thought he had "lietter take a

chance on that one."

There is generally more reason to criticise undue reten-

tion of defective packing leathers, gaskets and rubber seats

for emergency valves than of applying new unnecessarily.

All such removed parts should be sent to a central point for

inspection, so that any still suitable for use may be saved,

METHODS OF IMPROVING COXDITIONS

To improve conditions it is necessary first to secure more
complete super\ision of the work of repairing and maintain-
ing freight brakes and in connection with that all employees
mu.st be educated to understand the importance and nccessitv

of efficient brake equipment. 1 his is especially neces.sary

because the very large labor turnover in railway repair shops

has resulted in the employment of a force of men new to the

work and seldom properly instructed as to how it should

be performed. The second recommendation is the establish-

ment of as many "dead line" points as ppssible where in-

coming freight trains may be inspected and the bad order

cars set out for repairs.

Outgoing freight brake tests should be used merely to

check against error, because if a bad order car is not detected

until ready to go out, the result of switching it to the repair

track at that late date is to disorganize the despatching and
switching, and cause a serious delay to outgoing trains. The
better plan is to make a freight brake inspection of each

train immediately on arrival at a "dead point" while it is

imder blue signals. Assuming that the proper brake applica-

tion was made by the incoming enginemen, a thorough brake

inspection can be given, minor repairs made and cars with

inoperative brakes marked for repair tracks, all during the

time and protection afforded by the general inspection. As
the air brake inspection must be begim as soon as the brakes

are applied and must be completed quickly (within 20

minutes), it cannot be performed by men making the general

inspection.

Under the proposed plan, the yardmaster is informed be-

fore switching just what cars are ready to proceed. Thus,
brake delays to departing trains are avoided, brakes are

maintained and incident expense is kept at the minimum.
But these desirable ends all depend on the correct per-

formance of a simple duty by the incoming crew. The
engineman must leave the brakes entirely applied by a 20-lb.

reduction, merely adding to any reduction needed for stopping,

the amount necessary to total 20 lb. It is possible to have
this made as one reduction and some enginemen do so by
carefully making the stop with the engine brakes only, but

the first method will have to answer in many cases to avoid

the delay of releasing and recharging.

If less than a 20 lb. reduction is made, some brakes in

condition to proceed will be found unapplied. On being sent

to the repair track tliese will be found operative and the in-

spector may be criticised for the unnecessary work and delay.

Thereafter he will fear to mark brakes found unapplied "bad
order," especially if there are several in a train. Thus, there

will be either useless expense and delay, or brake mainte-

nance will depreciate with its resultant dangers and ultimate

greater expenses, all due to an improperly made incoming

brake test.

In the repairing of car brake equipment it is understood

that triple valves cannot be well maintained unless at each
periodical cleaning they are cared for in a suitable room,

liaving among its facilities a standard test rack. It is de-

cidedly necessary that triple valves be not only cleaned, but

repaired and put in good order. The manufacturer's in-

.struction book for use of the .standard test rack, gives much
of the information needed to care for triple valve repairs

fairly well, but the men who maintain the rest of the brake
equipment on the car have generally to depend upon verbal

instructions. To aid such men, the Westinghouse Air Brake
Company has had certain of its men who are closely in touch

with such work, prepare instructions for the brake work to

jje done on the car.

In general short piston travel (less than 6 in.) and brake
pipe leakage render good braking very difficult. A piston

travel of 9 in. is actually less objectionable than one of 6 in.

The former by giving a much less increa.se for ordinary
braking reductions, lessens slack action and consequent
shock, yet is almost as efficient in full application as a 6-in.

travel. It will lie of interest to know that recent tests on a

number of freight cars, starting from SO to 60 lb. in the

brake cylinder, gradually reducing the pressure, and noting

the amount remaining after each ,'4-'n- recession or loss in
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lii.-ton triivel, jjuve an average amount reniainini; of .^0 lb.

after 'j-in. recession, 20 Ih. after 'j in., 10 lb. after -^^ in.

and 5 lb. after 1 in. This test shows that 1-in. less in piston

travel means a loss of all effective holding power.

'J'he bad results from ijrake pipe leakage are much greater

with long trains, and increase more rapidly than the train

length; that is, a rate of leakage that would not be particu-

larly detrimental with 40 cars, would prevent good handling

with 80 cars. For the j)urpose of detecting brake pipe leaks,

it is necessary to use the soap suds test. A loose pipe means
a future leak, as also does a rigid pipe, where the need of

.some flexibility is plainly indicated. An example of this is

given in the branch pipe connection from the main pipe to

the triple valve.

One point that deserves attention is the waste of .shoe

metal and loss of brake efticiency resulting from brake shoes

that overlap the wheel treads. This is due to the old head

spacing of 60' 2 in. magnified by manufacturing errors and

the .spreading action of the overlapping shoes. In addition

to insuring that all new lieams have the 60-in. spacing, the

errors should be rectified in repairing old beams.

Trains cannot be held down steep grades with the air

brakes without the aid of retaining valves and no part of

the air brake requires less to maintain it, if once properly

installed; also no part usually gets less attention. The
lack of attention given this part of the equipment is well

illustrated by the case of one railroad, which had entirely

neglected to provide a piece work price for the testing and
repairing of retaining valves. The cost of repairing and
maintaining retaining valves in good condition is not large

and such repairs should not be neglected on account of un-

derestimating the value of the valve.

In regard to stenciling, the Northwest Air Brake Club of

St. Paul, Minn., has proposed to the .A-ir Brake Association

a revision of M. C. B. rec|uirements regarding brake repair-

ing and stenciling, as follows: It is submitted that the

present M. C. B. stenciling for freight brake cleaning, etc.,

can be simplified, time and money saved, brake maintenance

improved, and more u.se obtained from the cars by adopting

a rule that when either the triple valves or the brake cylin-

der must be cleaned, all other parts, including the retaining

valve, dirt collector, etc., shall be cared for at the same time;

also that any other repairs needed by the brake equipment
shall be made. The stenciling should show the shop num-
erals, date and initials of the road doing the work. This
information should be placed on both sides of the reservoir.

DISCUSSION

An interesting and somewhat extended discussion fol-

lowed the reading of the foregoing paper. C. H. Weaver
of the New York Central raised the question as to whether
there was any inherent weakness in design or improper
initial installation of the apparatus that could account for

the many defects found in air brake equipment and foun-

dation brake gear. It was the belief of the speaker, and
many specific instances were quoted, to show that because
equipment w-as going on a freight car, it was not considered

important or necessary to do particularly careful work. The
result was that many minor defects were allowed to go into

the work and an improper initial installation was obtained.

It was stated in the paper of the evening that 37 per
cent of derailments on a certain road were caused by brake
beams dropping down which showed that too much atten-

tion could not be given to the method of applying brake
beams, and the chairman stated that the Canadian Gov-
ernment Railways for six months had been following the
practice of connecting brakes, so that the connecting rod
will pass between the upper and the tension memljer of the
bolster, the lower part of the truck lever being connected
tn the brake beam. In this way the brake hanger pin can
drop out and the beam will not fall to the track.

The Canadian Government Railways started two "dead"

])()int> and were surprised to lind the large numljer of brakes

that would not pass the insjiectors. A .special effort is made
to clean the brakes and get them in good condition during

the summer months, because under the severe weather con-

ditions during winter months, it is impossible to get the

work done properly. Attention was called to the serious

hose trouble due to cold weather and the fact that air brake

men in Canada devote 50 per cent of their time in the

winter to stopping leaks in the air hose gaskets. In one

instance it required 1}^ hours on the Lake Superior division

of the Canadian Pacific to get sufficient fjlialjle hose and

gaskets, so that the pump could maintain the maximum
main line pressure. This trouble happened ever)' time the

train went into a siding between divisional points where the

slack was bunched and stayed there over 15 minutes. When
it started again and stretched out the slack in the train, the

hose would leak in the gaskets.

L. H. Albers of the New York Central, stated that with

proper maintenance on the road, less shop work would be

required on freight cars and time would be saved in get-

ting up train-line pressure in the yard, all of which will

assist in getting trains over the road with a minimum delay.

He also brought out the fact that there should be closer

co-operation between the drafting room and the general air

brake inspector and outside men. Very often cars are pro-

duced today with an entirely new design of brake gear, and

the man in the field who looks after the lirakes never even

knows that tliese cars are coming until they arrive.

To show the importance of properly maintained brakes

and the necessity of keeping all valves in good working

order, P. J. Langan of the Delaware, Lackawanna & West-

ern, cited two example. A car on a heavy freight train on a

descending grade was derailed by a broken wheel due to

blocked retainers and wheel heating. A four-engine train

was coming up the grade and the derailed car caught and

overturned the tenders of the two engines on lead, the pres-

sure of the two engines in the rear buckling the train in four

places. All of this damage was the result of retaining valves

being blocked.

.\nother case would have been serious had it not been for

the good condition of the brakes on the train. .\ hea\'y

train descending a grade had ice accumulate inside the

brake pipe. This was loosened and Ijlocked the angle cock

on the first car back of the engine. The engineer immediately

called for assistance. At the time there was 75 lb. pressure

on the air gage in the caboose and the conductor instead of

using the conductor's valve in the caboose went out on the

train to see what was the matter and did- not think it neces-

sary to open the valve. The train arrived at the bottom of

the seven-mile grade without the least damage. The angle

cock was freed from ice and the same train was taken down
a grade twice as long without any work being done on the

brakes, which showed that the brakes were in proper con-

dition, whereas if they had been in bad shape there is no
doubt but that a WTeck would have happened that would
have cost the Lackaw-anna SI 00,000, and perhaps the loss

of life. Proper brake maintenance is a necessity and when
an engineer handles a train with the knowledge that his

brakes are in good condition, it produces contentment in

that man's mind for the remainder of the trip.

In connection with the incoming brake tests, W. Clegg,

of the Canadian Northern, pointed out that when the brakes

leak off, it is often difficult to determine whether the leakage

takes place by the brake piston or the check valve in the

triple valve, or whether it is due to brake pip>e leakage.

In his final remarks, ^Ir. Farmer recommended that nine

months instead of twelve should be the stipulated time for

considering a brake out of order and ^nme way must be found

to make the repairs quickly and get the cars back into serv-

ice as soon as possible.
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"Do you know," said the slorekeeper, "I liave secured

word from the purchasing agent tiiat glass will he here on

the night express, hut I don"t quite understand what he means

in the last part of iiis message, where he says, 'O. K. to pur-

chase'."

Grinning all over, Dan turned to the storekeeper and said,

"Let me tell you something. The real test of a successful

roundhouse foreman is to get results. That same test

applies to a storekeeper as well, only in your case it is to get

material. This morning, when you couldn't get me any

glass I helped myself, so just pin that message to tliis little

bill and put it through in the regular manner.''

INJECTOR GAGE
BY E. F. GLASS

In repairing the Simplex and the Sellers injectors, it has

been found that the repeated facing of the steam nozzle seat

allows the nozzle to enter too far into the combining tube,

thus reducing the area around the nozzle and diminishing

the efficiency of the injector. In order to overcome this
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Piece Work System in Railway Shops
A Discussion of the Organization of the Methods for

Determining Proper Prices and of the Forms Used

BY W. J. McCLENNAN
General Piece Work Inspector. Car Department. New York Central. West Albany. N. Y.

THE principal object of this paper is to contribute in

some small measure to the solution of those problems
confronting production supervisors or piecework in-

spectors of railroad repair shops in these strenuous days
when patriotism and necessitj- impel them to achieve maxi-
mum results. It is hoped that these remarks may draw out

that discussion which, like a postscript, is generally the most
valuable part of any communication. Railroads ever}-where

are beginning to select successful piecework inspectors or

production men for the jobs higher up, and if this paper
incites an occasional inspector to increased effort that he
may prepare himself the sooner for advancement, the writing

will not have been in vain.

CH.AXGE FROM DAY WORE TO PIECE WORK

It is especially important at this time that every shop
should embrace the fairest and most efficient system of re-

munerating their employees for services performed. Under
piecework the highest wage is paid, but a maximum output

is demanded in return. In spite of the fact that there is

probably no other industr\- extant where it is so difficult to

inaugurate the piecework system as in the modern railroad

shop, with its thirty or more trades and its multiplicity of

problems presented by the varying damage to the many
classes of equipment, the writer contends that the piecework

system is unquestionably the most practical and holds that

under prof)er management it can be substituted for the per

diem system. To some, the latter statement will sound pre-

sumptuous an-d they can quote instances where certain work-

ing forces objected strenuously and even instigated strikes

when the change was inaugurated; but, after investigation

of such instances, the methods followed by those in charge

were in most cases found to be questionable: bankruptcy

prices had been erroneously granted to the men and then

reduced, the change to a piecework system was tried on a

wholesale basis, which meant that those who through stub-

bornness or other motives were unwilling to give it a trial

were pressed into the experiment for the purpose of making
a showing initially, instead of confining the plan at first to

the isolated minority who are always willing to better them-

selves and who know on which side their bread is buttered.

The splendid patriotism manifested by the working classes

since war was declared should indicate to anyone that they

will accept piecework now if it will help their country to

win the war.

Records will show that the majority of mechanical forces

in railroad shops today are working on a piecework basis

which, in itself, is sufficient evidence that others can do it.

It is also a fact that 99 per cent of all piecework employees

complain bitterly if they are asked to perform a job on day-

work basis. \ery few case? will be found where employees

of "open" or union shops will object to any system which

allows them to increase their earning power from 25 to 75

per cent, if a fair minded management points out that it

can \>e accomplished by performing their work more scien-

tifically.

OUTPUT AND WAGE IN'CREASES ACCOMPMSHEO ItV ADdPTIOX

OF PIECEWORK

The adoption of the piecework system will decrease operat-

ing costs or increase the unit output from .iO to 100 per cen*'

without increasing the capital tied up in the plant, depending

always on the degree of efficiency existing under the per

diem system and the skill of those who install the piece work

system. During the present man shortage the safety of our

nation demands that steps be taken to increase the capacity

of 100 men to 130, 140 and even 200. That this can be

obtained is well known to those who have made the change

from the per diem to the piece work system. Another ad-

vantage will be the increased wages accruing to those men
who augment their output.

Such wage increases are stimulating while the novelty re-

mains, and higher wages have their lasting effects also. Im-

proved home life, constantly growing through modest bank

account, witli its attendant sense of satisfaction if not secur-

itv, more extensive schooling for the children ; these and many
other advantages tend to raise the morale of the workman
whose compensation is increased. The effect of the satis-

faction to the men and the upbuilding of their character

arising from the fact that their o^^^l increased efforts were

responsible for these benefits can not be over-estimated.

For the corporation, there is an increase in the service

rendered per man employed and a satisfied skilled force

operating the plant instead of inexperienced floaters who
improve their usefulness, if at all, at the employers' expense

and make mistakes which cause waste of time, material and

tools. Xo class of people live on a closer margin than the

daily wage earner and they are quick to discern the diminish-

ing purchasing power of the dollar. That corporation is

not only fair but wise, which meets its men with a wage

bonus during those periods when, through influences over

which the operator has no control, the wage increase for which

he has bent his utmost eft'ort is offset by rapidly rising prices

for the necessities of life. Under such conditions the piece

work system of compensation will be found to possess great

tlexibilit}- and the corporation has the satisfaction of knowing

that any bonus allowed on piece work schedules is paid to

a class of men who are producing maximum results.

OTHER .ADVANTAGES OF PIECE WORK SYSTEM

The per diem system allows of no time limit being placed

on output, in fact such efforts would be little short of bull-

dozing. The men are paid by the day and is it not perfectly

human that they should be suspicious of any attempt to ex-

|)edite output under a system of compensation which allows

no reward for increased effort? The task of curbing the

practice of spending excessive time on operations performed

under the day work system is a distasteful if not an impossible

one, and knowing the problems confronting workers in large

railroad shops, it is far from the writer to throw stones at

men wlio refuse to give something for nothing. Furthermore,

under the day work sy.stem, a comparison of the output per

man is impossible, and a cost system i? out of the question,

especially in assembly shops.

On the other hand piece work, properly regulated and

in.spected, insures good workmanship, maximum output, a

wage scale based upon merit (not .seniority or influence),

minimum unit costs, standard practice and a perfect cost and

estimating system. Fnight and passenger maintenance and

appraisal schedules would be impossible without piece work.

It reduces the number of employees and therefore the pension

and claim department costs. It place- the control of the

411
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wage earnins; power of the workmen right where it belongs,

at the shop where the work is done. Of more importance

than all these are the psychological advantages of the piece

work system. It will automatically increase the satisfaction

and liopefulness and therefore the health of the men, for an

efficient jiiece work system anticipates diminishing the hours

and even the fatigue of work.

I'lECE WORK ORG.^XIZ.^TIOX

The usual organization consists of one or more auditors

or i)iece work inspectors in each department where the work
justifies. These men report to their foremen and indirectly

to a general piece work inspector, whose value to the com-

pany depends upon his executive ability, general knowledge

and experience. Judging from observations made by the

writer during a tour of practically every large railroad shop

of the United States and Canada, the results obtained with

this organization are satisfactory, considering the nature of

the business.

SELECTION- or PIECE WORK INSPECTORS

A piece work inspector or production supervisor is selected

not because he has worked at the given trade or one branch

of it for a number of years, but. in spite of previous training,

from that class of young men who possess the knack of dis-

tinguishing between action and progress, between load and

capacity, between strenuousness and efficiency. If tliis quali-

fication is supplemented by some practical shop experience I

would almost say such a man is indispensable.

It is an error to select a man merely because he has spent

years at the trade in question, sometimes at the expense of

proper mental development and technical training, and very

often to the neglect of that experience and association which

would develop leadership, had he the potentialit}-. Irre-

spective of whether his knowledge were gained from books,

schools, obserwation or factory experience, the production

supervisor must know, or have the brain capacity to quickly

learn, the art of correcting inefficiency. For instance, the

machine shop production man must be able to detect the

operator who is running his machine at less than the possible

speed, feed and cut.

The profession of production engineering is one which, in

the opinion of the writer, should command the attention and
co-operation of all railway managements to the end that

courses in instruction be provided for those of their em-
ployees who possesss possibilities along this line. The re-

sult would more than justify the means.

QU.'U.IFICATIONS OF THE PIECE WORK INSPECTOR

A shop inspector is only a novice until he is capable of

efficiently superintending the mechanical operations of his

department to their proper, economical and expeditious com-

pletion, and until he is possessed of sufficient training and
resourcefulness to collect and arrange the facts and formu-

late the laws relevant to such operations. It is needless to

add that he should be intelligent, tactful, energetic, resource-

ful, honest, and unresponsive to the influences of the un-

scrupulous. The managements of a few roads have recently

realized that his salary and title should be such as to dif-

ferentiate him from the direct labor forces, and it follows

that the prestige thus accorded him will tend to make the

operatives accept his conclusions more quickly. Neither

should the shop piece work inspector be compelled to per-

form all his duties without frequent aid from the general

piece work inspector, especially in the establishment of

prices representative of large classes of work.

PRICE FIXING CO-OPER.\TION OF FOREMEN

It is not considered wise to deprive foremen of certain

rights in connection with the establishment of piece work
prices in his shop. As a general rule the foreman's experi-

ence and lovaltv enalle him to give advice of the most valu-

able kind and the successful inspector seeks it often. On
the other hand the foreman knows that he cannot devote

the time to the sul)ject which is essential if accurate decisions

are to be made. Furthermore he realizes that he has no right

to set himself up as the supreme and final authority in his

dei)artment. The shop superintendent has rights and so has

his general piece work inspector to whom all prices are sub-

mitted by shop inspectors. As in everything else, the co-opera-

tion of all concerned will produce the best results.

DUTIES OF SHOP PIECE WORK INSPECTORS

Every workman realizes that the eight or nine hour work-

ing day permits his working to full capacity during that

time. He also knows that a machine should be operated to

full capacity if it would represent a good investment for his

employers. It is the paramount duty of piece work inspectors

to determine the full capacity of the workmen and machinery

and to evolve a system of keeping them at full capacity, for

he will find that most workmen complain bitterly when,

through interruptions or inefficiency of the management, they

are prevented from earning their maximum rate per day.

The maximum capacity of workmen and machinery is de-

termined by a detailed study of performances.

OPER.\TIOX STUDIES

It is this part of the inspector's work which demands the

active assistance and moral support of the general piece

work inspector, as it is sometimes found that in setting prices

influences from several quarters are exerted against the in-

spector. The operation study made by a competent inspector

not only will show the possibilities of securing greater efforts

from the workman, but should include a frank criticism of

former methods, machine speeds, machine and hand tools

used, material delivery, routing of work, etc. // should also

contain an outline of the best conditions and most ap^rcn-ed

methods he is able to determine for the performance of the

job in future. It is not always possible to do this without

incurring the displeasure of the workmen and foremen, no
matter how tactful the inspector may be. but the reward of

perseverance, honesty and tactfulness in this regard is a

saving in time, economy in operations and expedition of the

work.

In timing a given operation, consideration should be gi%-en

to the following factors, which are listed in the order of their

importance

:

1.

—

Safety features, cl-eanliness, lighting effects.

2.

—

Availability of material. Insure uninterrupted de-

liveries.

3.

—

Condition of material. For example:—If metal is

being machined, be certain that it has not been subjected

to precipitous cooling in the forging shop, or machining time

and tools will be wasted.

4.

—

Machine, tool or jig.—Select proper type. Drilling

holes 2 in. in diameter on a drill press designed for 'S-in.

work is ridiculous and costl}'. Follow the latest approved data

on machine speeds and feeds, angle of cutting tools and
edges, heating treatment of tools, etc. If forging machine
or bulldozer and furnace are involved, ascertain the time

taken in heating and forging the article, also determine the

forced inaction of the workmen between heats. If the fur-

nace is loaded to full capacity and the record shows that un-
avoidable inaction of the men between heats is excessive,

the need of a larger furnace is indicated.

5.

—

Location of machinery. This should be such that the

work will pass througli the machine shop without reverse

movements or back travel.

6.

—

Xttmber of men used. This depends entirely upon
the circumstances. If the need for expeditious output is

urgent, the working force must be larger ( and the piece work
price often greater) than would be necessar}" if the need for

urgent deliver'es d-'d not exist. The statement that under
ordinar}- conditions the men employed when studying an oper-
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tion and performing the work, thereafter should be the mini-

mum number necessary to safely do the work, requires no
elucidation.

7.

—

Capacity of a u-orkmaii. A knowledge of this phase of

the operation study can only be attained by diligent study.

On all machine work the capacity of the workman is pre-

determined by the rating of the machine. These ratings,

together with the correlated data obtainable as a result of

exhaustive tests and calculations, enable an efficient piece

work inspector to correctly establish the maximum amount
of work which his men should produce when operating various

machines. Some of diis data, it is hoped, will be published

later with the thought that it may encourage the beginners

among railway shop inspectors to make further investigation

of maximum machine output at minimum cost.

The capacit}- of an operator on bench work or material

handling and assembling requiring manual labor exclusively,

is quite another subject, and no set of rules can be promul-
gated for the guidance of the piece work insjjector. Suffice

it to say that he should see that constrained positions are

always avoided. Lively movement may be demanded on
light bench work, material deliveries and ordinar}- assembl-

ing or where cranes perform all the hea\y work, but avodied

on all hea\y manual work.

In all cases of doubt the inspector should study the move-
ments repeatedly until any unconscious or wilful slacking

is brought to light. He should be able to settle upon a

reasonable allowance for pauses and intervals of rest. (Ap-
pendix Xo. 1 illustrates the detail of timing records recom-

mended by the writer.

)

A determination of the capacity of the operator is the

stumbling block of most inspectors, as some workmen, de-

liberately or through clumsiness, consume more time than is

necessar)- on the operation. The inspector must ascertain.

not the time consumed, but what should lie consumed. There
are many ways of determining the minimum time when an
unfair operator is blocking your efforts. Often the job can

be done by the inspector or gang foreman, by far the best

method but often impossible on account of pressure of other

work. It can be performed in other shops of the company
and comparisons drawn. The time can be calculated by the

"key" system explained hereafter. Or the job as performed

by any operator can be so detailed as to show at a glance

where the excessive consumption of time existed, as an ex-

perienced time study man soon learns the knack of properly

judging the correct speed. The test can be made simultane-

ously by various men in the same shop thus trusting to the

sense of competition which will be found among all men.

Only the most efficient operators should be timed and then

only when exerting their best efforts. It is easy to make the

proper allowances for the average men and set rates accord-

ingly. A\'hen possiljle the work should be routed so that one

gang's output and wages depend on the prompt and efficient

action of the preceding gang.

If the inspector is honorable he will find that practically all

of the men will meet him on the same basis. Exceptional

abilit}- and serv'ice should be rewarded by exceptional com-

pensation. Allowance should l^e made for necessary inter-

ruptions in the work, and if the inspector timing an operation

has not the creative instinct to recognize the need for and the

ability to design suitable jigs to expedite the work before the

piece work price is scheduled, he should not attempt to re-

duce a price on work for which a workman has devised a jig

m order that he may increase his earnings. An inspector

should be considerate enough to admit that no price should

l<e based on the assumption that a workman should remain

in a standing position all day if the work can be done while

seated.

8.

—

Rates used in setting prires.—This angle of the opera-

tion study is simple and entirely in the hands of the local

management. A.s stated above, when a piece work price is

based on the operation study of a workman possessing ex-

ceptional abilit}' and performing at exceptional speed, the

rate allowed should be exceptionally high. Proper con-

sideration should Ije given to the frequency of the demands
for the work in question and the number required.

9.

—

Coll-ection and arrangement of facts.—During the

operation study the efficient inspector will determine the best

method of doing the work and direct the operator accordingly.

With the determination of the proper time the piece work price

is obtained by multiplying this time by a rate commensurate
with the nature of the work and the abilit}- of the workman.
This should be graduated, if necessar}, to allow a higher unit

cost when one article is made at a time than would be allowed

if 25 or more are made.

THE KEY PAYilEXT SYSTEM

Prices for standard and recurring work in fabricating

shops are of course based on the piece, pound, foot, cubic

inch, etc., and the economy resulting from the price schedules

is predicated on the character and efficiency of the machines

on which the work is done, admitting the ability of the in-

spector and the operator. Such prices are handled similarly

en all roads and need no attention in this article.

There are many difficulties, however, in working unusual

and non-recurring jobs on the piece work basis and the writer

has found that they can be overcome by the use of a "key"

or scale prices. The use of this key obviates the necessity

of compelling workmen to do such jobs at his hourly day
work rate and at the same time avoids choking the price

schedules with operations which may never be performed

again. On a band saw, for example, a key price of S.008

could be paid for each miscellaneous piece not otherwise

specified in the schedule, and a scale of prices ranging some-

what as follows could be allowed

:

Saw, cut-ofF, Xo. 25, cut off all lumber with cross s«ctioGal area of
27 sq. in. or more, per cut made as recorded on indicator S0.007

Poards. rot otherwise s];ecified any lenath. cut to length, fitted and
nailed in position, ripping excluded, each 01

Dove-tailing, including layine out and fitting, by hand, per pin and
tail 08

Dressing and sanding new mahogany or oak. per square foot 028
Gaining all classes of lumber by hand, per cubic inch 0025
Joint, cut by band, per square inch of joint cut 003
Molding, all classes, renewed, including dressing, per lineal foot,

per inch -n width 003
Patches, made and applied, including gaining, fitting and gluing, per

patch under 50 sq. in 023
Bolts, nuts, screws, holes, plugs, sawing, etc.. in addition.

In this way almost any operation can be priced out. with-

out timing unusual jobs and burdening the schedule with a

specific reference to them. All unusual work required to be

done on machines or by hand in blacksmith and machine
shops is compensated in much the same manner. Miscellane-

ous prices are set up for heating iron and steel of limited

sectional areas and the heating prices include necessar\- bend-

ing, plugging or cutting while hot. Higher prices are allowed

for heats necessan.- to perform welds. Scrap axles and other

material are drawn out to required size at S.40 to .50 per cut.

Key prices should be established on planers, shapers and
Blotters for removing a cubic inch of material, also setting

up and removing work of given weights.

The .same key price system is used with great success in

all our big assembling shops. For example certain motors

and wiring is installed in various shops, involving excavation,

overhead and ground conduit and wire in.stallations. Regard-

less of various locations, machine types, conditions, etc.,

attending each job, the entire operation is paid on basis of

cubic yards of excavation, feetage of conduit and wires, con-

nections, outlets, switches, etc.

The .same principle is applied whether the jol) in hand is

running air or steam lines, building a private car or locomo-

tive cab.

XIISCELL.\NKi)lS

All wood-working machines except band saws and a few

others should l)e provided with meters or counters for com-
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puting the amount of work performed daily. They act as

positive checks on the output when properly applied and
save considerable supervision. The method of installing

them to prevent manipulation is interesting.

Price descriptions in fabricating sliops embody the name
of the machine, shop identification number, operation,

machine speed and unit, as for example:

Sticker, Berlin, No. 89, operating speed 84 f. p. m., run-

ning through all material not otherwise specified, per 1,000

lineal feet,'$.10.

All piece work prices on repairs should contemplate a

higher payment for replacing reclaimed material than would
be allowed for applying new parts. There is no better way
of securing material economy than paying workmen this extra

amount as they have more control over it than the foremen

or others.

Every step should be taken to have replacement parts for

freight cars on hand before the defective parts in kind are

removed from the car. This would often save one or two
days on release of much needed equipment.

All shop cleaning in W'ood mills is paid on basis of total

lumber feetage delivered into shops semi-monthly. It aver-

ages about $.39 per 1,000 f. b. m. Shop cleaning and deliver-

tation of the time reciuired to perform work on lathes and

boring mills. The time setting up and removing operation

varies of course according to nature of the article, and it will

be readily seen that a 1/lS-in. feed used with cutting speed

of 20 f. p. m. consume*; the same time as 1/30-in. feed with

speed of 40 f. p. m.

.XPPENDI.X NIL 2

This appendix is submitted for guidance of those inspectors

who are constantly confronted with the question as to whether

workmen are using proper cutting speed and feeds while they

are Ijeing timed for purpose of establishing new prices. It is

not submitted as a panacea for all troubles, but will be

helpful.

The following is a method of dctcrininintr possible sjiecds and feeds for

turning, boring, shaping, planing and slotting operations on motor driven
machines usinq standard cutting tools at an angle of 75 deg. to 80 deg., as-

suming that selection, control and application of the motor to machine*
jiermit, as they should, using the peak motor load:

Regardless of the cutting speed, feed and cut, it has been found that
under average conditions the horsepower required to remove one cubic inch
of metal per minute is as follows. (Note—-Special metals and cutting tools
may cause considerable variation from these constants.)

A.—Mild steel (30 per cent to 40 per cent carbon).... .6

E.—Hard steel (50 per cent carbon) 1.25
C—Hard tire rteel 1.5

D.—Wrought ;ron .6

E.—Cast iron, soft, hard ,. .3 to .5

F.—Brass and similar metals 2 to .3

TABLE I

TIME IN MINUTES REQUIRED ON TURNING LATHES OR BORING MILLS FOR ANY WORK 1 IN. IN DIAMETER AND 100 IN.

Cutting
speed

—

F. P. M.

8S.
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GG.—Cutting speed in inches per minute equals diameter of drill multi-
plied by drill r.p.m. and 3.1416.

HH.—Area of drill in square inches equals drill diameter squared multi-
plied by .7854.

II.—Cubic inches of metal removed by drill per minute eqauls H.H.
multiplied by drill feed In inches per minute.

JJ.—Horsepower required to remove mild steel with drill press would
then equal A multiplied by 2 multiplied by 11 (or 1.2 multiplied by //).
KK.—Cubic inches of inihi steel possible to remove per jninute equals the

motor horsepower divided by 1.2.

Note: With this data .ivailable, the speed, feed and cut on any job can
be adjusted at will pro^-iding the maximum inches of metal removed per
minute per motor horsepower does not exceed the values reached in these
simple formulae.

APPENDIX NO. 3

The form sho^ii in Fig. 1 is a daily time card for railway-

shop employees.

DAILY Tine C/lftO RS.O£PT.
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our purpose in ull assembly and fabricating shops. The

card shown in .\ppendix 8 is used on the New York Central

in each type of shop and entries posted on this time sheet.

^s^PfS o€c>» ff'*r£ cf^ezitfft^

STATION MOI^TH FOIt£frjlf*
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(4) Electrical tests (as a result of incomplete fusion, slag

inclusions and porosity), showing variations in:

(a) Electrical conductivity.

(b) Magnetic induction.

The most complete use of these tests would involve their

application to each layer of deposited metal as well as to the

finished weld. Excepting in rare instances this, however.

would not be required by commercial practice in which a pre-

scribed welding process is followed.

Of the above methods the visual examination is of more
value than is commonly admitted. In conjunction with it

the chipping and calking tests are of particular usefulness.

As. however, only a very poor joint will respond to the latter

tests, they ser\-e to indicate gross neglect by the operator of

cardinal welding principles.

The penetration tests offer the most reliable indication of

the soundness of a weld. Obviously, the presence of unfused
oxide surfaces, slag deposits and blow holes will oft'er a vary-

ing degree of penetration. The use of X-rays gives excellent

results in the test of small samples, but due to the nature of

the apparatus, time required and difficult}- of manipulating

and interpreting results, it can hardly be considered at the

present time applicable to large scale production.

The rate of leakage of hydrogen or air through a joint from
pressure above atmospheric to atmospheric, or from atmos-

pheric to partial vacuum can be readily determined. How-
ever, the equipment required would be quite cumbersome and
the slight advantage over liquid penetration in time reduction

is not of sufficient merit to warrant consideration for most
welds.

Of the various liquids that may be applied, kerosene has

marked advantages due to its availability, low volatilit}- and
high surface tension. Because of the latter characteristics,

kerosene sprayed on a weld surface is rapidly drawn into any
capillaries produced by incomplete fusion between deposited

metal and weld scarf or between succeeding deposits, slag

inclusions, gas pockets, etc., penetrating tlirough the weld and
showing the existence of an unsatisfactory structure by a stain

on the emerging side. On dissolving suitable oil soluble dyes

in the kerosene the pentrating liquid will produce a bright

red stain. This test is so useful that it has shown the pres-

ence of faults that could not be detected with hydraulic pres-

sure or other methods. A sequence of imperfect structures

linked through the weld, which presents the greatest hazard

in welded joints, will be immediately located by the kerosene

pienetration. However, it should be borne in mind that this

method is not applicable to the detection of isolated slag or

gas pockets, nor small discormected unfused areas. Never-

theless it has Ijeen shown by numerous tests that a weld may
contain a considerable amount of distributed small imperfec-

tions without affecting appreciably its characteristics.

If the kerosene test betrays a bad fault it is advisable to

bum out the metal with a carbon arc before a rewelding under

proper super\'ision. Large quantities of kerosene are prefer-

ably removed by means of sand blast, steam, gasolene CCl,.

etc. No difficulty, however, has been encountered on weld-

ing over a thin film of the liquid.

Electrical test methwls for determining the homogeneity of

welds are still in the evolutionar)' stage. Such obvious diffi-

culties as elimination of the effect of contact differences, in-

fluence of neighboring paths and fields, the lack of practi-

cable, portable instruments of sufficient sensitivity for the

detection of slight variations in conductivity or magnetic field

intensity are yet to be overcome before their emplo)'ment is

feasible.

Xo simple te.sts are availaljle, excepting tho.se which in-

volve subjecting the metal to excessive stre.sses, for

determining the cr)stal structure. Control of this phase mu.st

be determined by the experience obtained from following a

prescribefl process.

While, therefore, the inspector of metallic arc electrode

welds may consider that tlirough the proper use of visual,

chipping and penetrating tests a more definite appraisal of
the finished joint may be secured than is possible in either
riveting or concrete construction, the operation may be still

further safeguarded by requiring rigid adherence to a speci-
fied process.

GOOD RESULTS .\RE CERT.AIX IF PROPER PROCEDURE IS

FOLLOWED

Haphazard welding can no more produce an acceptable
product tlian hit-or-miss weaving will make a marketable
cloth. It is logical that the steps in ever}- manufacturing op-
eration should be controlled to obtain consistently good
results. Unfortunately, most welders consider themselves
pioneers in an imknow-n art that requires the exercise of a
peculiar temperament for its successful evolution. As a result,

welding operators, too numerous to mention, enshroud them-
selves in the hallowed glow of an expert and encompass their

work with a mysterious camouflage bewildering to the un-
tutored. Sometimes, through a series of fortunate coinci-

dences, these '"experts" succeed in obtaining a good weld, but
more often their "success" is attributable to the friction be-,

tween slightl}- fused, plastered deposits.

The process of metallic electrode arc welding, in common
with all other operations, is readily susceptible of analysis.

Regardless of the metal welded with the arc. the cardinal
steps are: (1)—Preparation of weld; (2)—Electrode selec-

tion; (.3)—Arc current adjustment; (4)—Arc length mainte-
anance; (5)—Filling sequence, and (6)—Heat treatment.

A complete discussion of ail of the variations possible in

these operations is beyond the scope of this article.*

The preparation of the weld involves sufficient scarfing

and separation of the weld shanks so that the entire surface
is accessible to the operator with a minimum amount of fill-

X:
-Hi-s

1 t ^ T^

Fig. 1—Typical Arc Weld Scrap

ing required. In addition, where necessary to avoid distor-

tion and internal stresses due to unequal expansion and con-

traction strains, the metal is preheated or placed so as to

permit the necessary movement to occur. Various t^pes of

scarfs in common use are shown in Fig. 1.

The electrode selection is determined by the mass, thickness

and constitution of the material to be welded. An electrode

free from impurities and containing aljout 17 per cent carbon
and 5 per cent manganese has been found generally satisfac-

tor}- for welding low and high carbon, as well as alloy steels.

This electrode may also Ije used for cast iron and malleable

iron welding, although more dependable results, having a

higher degree of consistency and permitting machining of the

welded sections, can be obtained by brazing, using a copper-

aluminum-iron alloy electrode with the aid of some simple

flux. The i>razing of copper and brass with this electrode

also gives very successful results. The diameter of the elec-

trode should be chosen with reference to the arc current used.

THE EFFECT OF TOO LO^V CURRENT VALUES

It has been almost universal practice to attempt welding
wMth too low an arc current and the result has been a poorly

"1917 Volume. .Association r( Iron .<• Steel Electrical Engineers. "Some
Recent Investigations in Arc Welding," by O. H. Eschholz.
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fused deposit. This is attributed largely to the overheating

characteristic of most electrode holders, on using correct cur-

rent value, leading the operator to infer that the current used

is excessive.

A section through one-half of an exposed joint welded with

the proper current is shown in Fig. 2, while Fig. 3 shows the

effect of too low an arc current. The homogeneity and good

fusion of the first may be contrasted with the porosity and

poor fusion of the latter. (These surfaces have been etched

to show the character of the metal and the welded zone.)

WddingMel Weld ind Metal

Fig. 2—Good Weld Fig. 3—Poor Weld

Approximate values of arc current to be used for given

thickness of mild steel plate as well as the electrode diameter

for a given arc current may be taken from the curve, Fig. 4.

The variation in strength of 1-inch square welded joints as

the welding current is increased is shown in Fig. 5.

\Miile the electrodes now available are giving quite satis-

factory results, it is felt that the electrode development is in

its infancy and that considerable strides will be made (with

its further evolution) in the ductility of welds, consistency in

results, as well as in the ease of utilizing the process.

The maintenance of a short arc length is imperative. A
non-porous, compact, homogeneous, fused deposit on a 1-

inch square bar from a short arc is shown in Fig. 6, while in
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ing even small sections of alio}- and high carbon steels a uni-

form annealing of the structure is desirable if it is to be ma-
chined or subjected to vibratory stresses.*

In addition to applying the above tests to the completed

joint and effectively supervising the process the inspector can

readilv assure himself of the competency of any operator by

tlie submission of sample welds to ductility and tensile tests

or by simply observing the surface exposed on cutting through

the fused zone grinding its face and etching with a solution

of 1 part concentrated nitric acid in 10 parts water.

In view of the many resources at the disposal of the weld-

ing inspector, it is confidently assumed that this method of

obtaining joints will rapidly attain merited recognition as a

dependable operation in structural engineering.

Heat Treatment of Axles
The Scientific Heat Treatment of Locomotive and

Gar Axles Made Possible by Use of Electric Furnace

BY DWIGHT D. MILLER
Engineering Department, Society for Electrical Development, Inc., New York

ONE of the most important metallurgical processes in-

volved in the manufacture of locomotive and car axles

is heat treatment, and heat treatment is best carried out

and reduced to an exact science through the medium of the

electric furnace. In order to appreciate the important part the

electric furnace plays in the manufacture of axles, it is neces-

sarj- to have at least a general knowledge of the composition

of steel and the effect of heat treatment upon it.

STRUCTURE OF STEEL

\\'hile steel is 'essentially an alloy of iron and carbon and

usually contains impurities in the form of sulphur, phos-

phorus, silicon and manganese, still its .structure is complex

and composed of distinct and individual grains which ap-

pear in different crjstalline formation under the microscope.

These various grains are known as cementite, ferrite and

pearlite. They are formed during the process of heat treat-

ment and impart var\-ing physical characteristics to the steel.

The extent of dieir fonnation depends upon the carbon con-

tent of the steel.

In the composition of ordinan,- carbon steel the impurities

mentioned above will total about one per cent, while the car-

bon varies from a few hundredths of one per cent to approxi-

mately two per cent The rest is iron.

EFFECT OF HE.\T TRE.\TMENT

If the steel is cooled slowly after being brought to a high

heat the carbon always combines with a certain definite

amount of iron forming a carbide of iron (Fe3C) which is

the compound cementite. The remaining iron is then carbon

free and is known as ferrite. After the fonnation of cement-

ite and while the cooling process is still going on, the cement-

it forms a mechanical mixture with a definite amount of

ferrite producing a grain structure known as pearlite, which

always contains approximately .89 per cent carbon. Hence

carbon steel may be divided, according to the difference in the

proportions in which the carbon is present as compared to the

iron content, into (a) unsaturated (hypo-eutectoid) steel with

a carbon content of less than .89 per cent and consi.sting of

pearlite and an excess of ferrite; (b) saturated (eutectoid)

steel with a carbon content of .89 per cent consisting wholl\-

of pearlite; and (c) super-saturated (hyper-eutcctoid) .steel

with a carbon content of more than .89 per cent consisting

of pearlite plus cementite. This composition is clearly set

forth in Sauveur's ferrite-pearlite-cement'te diagram.

Hence, since the physical characteristics of slowly cooled

steels depends upon the relative proportions of these constit-

uents which var\- among themselves in their physical propor-

ties, the vital importance of proper heat treatment becomes

•R.-ii
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The usual instruments such as wattmeters and switches

necessar}- for the proper operation of the furnace are in-

stalled upon the switchboard, together with a pyrometer by
means of which an accurate record of the furnace temperature
is obtained at all times.

The operation of the furnace is simple. Upon closing the

main switch, current at full rated voltage is sent through
the resistor material in the trough which is a poor conductor

of electricity, especially when cold. The resistance to the

flow of current transforms the electrical energy entering the

troughs into heat energy and the furnace begins to heat up.

Due to the negative temperature coefficient of the carbon or

graphite resistor material it becomes a better conductor the

hotter it gets so that as its conductivity increases its resistance

decreases and more current flows. This fact is duly indi-

cated ijy the instruments on the board and when the power
input tends to become excessive it is cut down and held con-

Fig. 3— Dipping the Axles in the Cooling Tank

Slant by lowering the voltage by means of an operating trans-

former provided for its control. The time it takes to bring

the furnace up to desired temperature depends of course en

whether the furnace is cold or already partially heated and

upon the process to be performed.

At the plant of the Laclede Steel Company the raw ma-
terial for axles is received in the form of .steel billets run-

ning around .35 to .50 per cent carbon. These billets are

forged to the proper shape and size. After being allowed

to cool in the air they are loaded in a cradle on the car of

the electric heating furnace. It should be noted from Fig. 2

that each separate piece is so loaded that there is free air

space completely around it. This is to enable the heat to

reach all parts of each piece and penetrate uniformly. When
properly loaded the car is run into the hot furnace and the

axles allowed to .soak for a certain definite time.

After heating at about 1,600 deg. F. the car is run out

and the cradle with its load lifted off by an air hoi.st and

immediately quenched in a water tank situated near the

furnace and shown in Fig. .3. The charge, is then put back

into the furnace and held there during a definite jieriod at

a drawing temperature of about 1 ,200 deg. F.

The advantages of the foregoing methrxl of heat treating

tar and Iwomotive axles are largely due to the u.se of the

electric furnace and may \)C .summed up as follows:

(
1

) 'Jhe accurate control of temperature, together with

a clean heat i)rovides a [)rwluct of superior f)hysical char-

acteristics and grain .structure—meaning longer life.

(2) Electric measuring in.struments and the pyrometer

make possible the exact duplication of conditions and prevent

loss of material due to improper treatment—meaning less re-

jections.

(3) The uniformity of heating and absorbtion of heat
by radiation tends to eliminate all internal strain due to un-
even heating.

(4) Since electric energj- in practically all cases is

furnished by central stations with highly efficient power
units there is a big saving in coal.

(5) The absence of noise, gas fumes and smoke and
large heat radiation greatly improve the conditions of labor.

An electric furnace could be used in railroad repair shops
with much benefit in overcoming the stresses and strains set

up in the repaired metal parts.

SPRING STRIPPING MACHINE
BY J. M. .MAC DONALD

Blacksmith Foremin, .Maine Central, Portland, Maine

The spring stripping machine shown in the illustration has
given particularly good service. It is about 7 ft. high and is

comparatively simple in construction. The main framework is

built of 34-in. by 4-in. by 6-in. angles suitably bolted to-

gether and braced with 1-in. by 3-in. iron. This frame-
work fits in a concrete base on which rests a cast iron block

cut out to suit the ends of the springs. There are two levers

made of lyi-in. by 7-in. stock, tapered at the end to about
4 in. as indicated. These levers are proportioned to give
a ratio of IS to 7, and the fulcrum bolt, which fits in holes

in the angle iron, may be adjusted for different heights, de-

pending upon the length of the spring.

Power to operate this machine is furnished by means of
a 12-in. by 10-in. air cylinder, suitably bolted to the Ijottom

of the framework. This ^cylinder is not plainly shown in

Spring Stripping Machine Used on the Maine Central

tlie illustration but oiierutes on the left hand end of the

levers to force them up. The su])ply of air is controlled by

a G-6 brake valve. With an average pressure of 90 lb. per

sq. in. in the cylinder, it is possible to obtain from 12 to 25

tons pressure on the sjjring l)and, dejiending on the i)osition

of the levers.

In oi)eration, the spring which it is desired to stri]3 is up-

ended on the concrete base, as sliown at the left, and the

fulcrum bolt adjusted to the hole which is best su't.'d to the

length of tlie sjjring. A yoke which has been lut out just

wide enough to slij) on over the spring iibove the band is

then j)ut in jjlace and the air |3ressure applied. In starting

the band as short a leverage as ])ossible sliould be used, thus

giving a greater pressure on the band. .As a rule, when the

band has been starttd, the spring leav'js loosen uj) so that it
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is comparatively easy to tiiiish taking off the band as shown

at the right of tlie illustration.

After this machine was Imilt it was found necessary to

apjjly a rubber bumper at the top to relieve the shcK'k when
the l)and gives way. By having a set of yokes suited to the

width of the different standard springs, it is possible to use

this machine for any spring on the system with no adjust-

ment except for the length.

THE LOSSES IN A SMALL POWER PLANT
BY A. G. D.

Sometime since I had cKcasion to make a rather complete

te.st of the power situation in a steam railway car shop,

located near Cincinnati and belonging to a well-known

comjiany. The result of the analysis brought to light sev-

eral ways in which power is lost or dissipated that do not

often appear. The power was supplied by a 14-in. by

30-in. Vilter Manufacturing Company Corliss Engine,

which was belted to a main shaft, so located that the belt

ran upwards at an angle of about 60 deg. from the hori-

zontal. \ 22.S-kw. generator was belted to the main shaft

and this furnished electric lights and current for charging

batteries.

The equipment in the shop was briefly as follows: The
machine and blacksmith shop contained grinders, emery

wheels, lathes, planer, drill press, forges, and other similar

machine tools—in all totaling eighteen. The polishing

room contained two buffers and a drill, three tools in all,

The laundry contained a washer, wringer, hair and feather

picker—four machines. The carpenter shop contained a

blower, saws, stitcher, woodworker, planer, lathes, etc.

—

fourteen machines in all.

The Corliss engine was called upon, therefore, to oper-

ate the electric generator and thirty-nine machines.

An all day test was made on the plant, weighing the coal,

taking indicator cards every ten minutes to get the average

load, and cards at noon to get the power in overcoming the

engine, generator belt and shafting friction and losses.

The average distribution of the total indicated horse

power was as follow s

:

Engine friction 2nd loss 7 li.p. 11.5 per cent
Generator losses 3 h.p. 4.9 per cent
Shafting and belt losses 19.7 h.p. 32.3 per cent

Ccnerator output (in horse power! 25 h.p. 41.0 per cent
Fower to operate 38 tools all shaft and belt driven 6.3 h.p. 10.3 per cent

Total 61 h.p. 100 percent

The loss of 32 per cent in belt and shaft friction is some-

what above the average encountered in the ordinary plant

and should be cut down, while an average of 48.7 per cent

of the energy developed in the engine cylinder, being abso-

lutely lost is worthy of attention.

The engine itself operates about as well as an\- I have

ever seen. The speed was taken at regular intervals

throughout the day and it ran from 100 to 102 revolutions

per minute— i. e., wdth better than two per cent regulation.

Regular readings of the voltage of the generator were

takeri as part of the data. The normal voltage was 117.

Now with a direct current generator with a constant field

excitation, the voltage from the generator is a direct measure

of speed. The voltage varied from 117 to 108 with an

average throughout the day of 113^^2, or 3 per cent below

normal. This showed that the generator was running 3

per cent slower than normal, and so consequently was every

machine in the shop. The test was started at 7 a. m. The
voltage held steady at 117 until 8:20 a. m., then it gradu-

ally began to go down until 10 a. m., when it reached 115

volts; then suddenly it dropped to 110 volts and then 108

volts. I couldn't imagine what was the matter. The engine

speed remained constant and the load the same. Finally a

man came in with a bucket and threw resin on the belt.

Immediatelv the voltage went back to 117 volts, and re-

mained there until in the aftern(K)n there was a repetition

of this performance.

The main belt from the engine to the line shaft slipped

7.7 per cent, which made of cour.se the loss at every ma-
chine. Thus a lathe was doing 7.7 per cent less work than
it should with corresponding loss in production. The stor-

age battery ciiarging room suffered the most. They were
drawing a charging current of 180 amjieres, at 117 volts;

when the voltage dropped to 110 volts the current dropped
to 145 amperes, and when the voltage reached 108 volts

the charging current was 130 amperes. I found afterwards

tiiat one of the plant men was the official resin thrower.

Primarily, a ijelt inclined at an angle of 60 deg. is a
rather poor proposition. Matters could be made consider-

ably better \)\ an idler pulley used as a Ijelt tightener. The
whole load and plant was an ideal proposition for pur-
chasing current from a Central Station, but with that

engine, an investment in a 75-kw. generator and motor
drive would soon pay for itself.

BABBITT SEPARATOR
BY J. V. HENRY

An effective machine for reclaiming babljitt which

drops on the floor around furnaces and tables is shown in

the illustration. It is an improvement over the method of

reclaiming babbitt from floor sweepings by placing the

sweepings in the melting pot, and skimming the dirt oil

the top. With the use of the separator there is less dange
of foreign substances getting into the balibitt and affectinj

its quality.

The construction of the machine is plainly indicated.

.\fter sufficient sweepings have accumulated in the large

funnel to warrant operation, they are lowered into the first

drum by means of the damper and small funnel and the

machine started. .\s the drum revolves the larger pieces

^< -JO- J

Machine Used for Separating Babbitt from Floor Sweepings

of babbitt coming in contact with the 1-in. by 1-in. angles

riveted to the barrel, are broken up, liberating any dirt that

they might contain. The babbitt and dirt then pass through

the eight 1-in. holes into the second drum made of fine

screen, from which the dirt drops to the floor while the bab-

bitt passes out of the end and down the chute. The screen

drum is covered with a hood which prevents any dust from

flying around the shop.

The machine may be either belt or motor driven and

should revolve at about 25 r.p.m.

Increased Railway Fares in Ireland.—The recent in-

crease in ordinary passenger fares b}- 50 per cent on the

railways in Great Britain was ordered to apply to Ireland

from June 1.



SYSTEM FOR PREPARING JOURNAL
BOX PACKING

The preparation and the resaturation of waste used for

packing journal boxes when done by the usual method is

an unpleasant job. Most roads require that waste shall be

submerged in oil for 24 hours and drained from 24 to 48
hours. Often packing is made up in large quantities and
becomes ver\- dr\- before being used : this results in hot boxes

or a waste of lubricant, through the excessive use of free

oil, either of which is costly.

A system which overcomes the disadvantages of ordinan*

Milwaukee Waste Saturating Tanks

vats has been placed on the market by the Milwaukee Tank
Works, Milwaukee, Wis. This consists of tanks with an

oil re«er\-oir in the lower part and a waste compartment in

the top. A pump is attached to the tank, so that the oil can

readily \jc lifted to the up[ier section. When it is desired

to prepare some packing, the waste is placed in the toj)

of the tank and the oil is pumped over it. \\'hen it has

lx;en immersed for a sufficient length of time, a valve is

o[)ened to allow the oil to flow into the bottom tank, leav-

ing the wa.stc to drain on the screen. If the waste ijecomes

too dry it can be .saturated again without removing it

from the vat. A gage stick at the rear of the tank shows
the amount of oil remaining in it. The Ijottom of the tank
can \>e cleiined, if neressar}', through an opening in the

front provided for that purpose. The tanks are manufac-
tured in various sizes. All are closely riveted and soldered
and are fitted with dust-proof covers.

The use of properly saturated waste without the addition
of free oil is recognized as the most desirable practice for in-

suring efficient and economical lubrication. The Milwau-
kee saturating system helps toward the attainment of that

end by reducing the time and labor required for the proper
preparation of packing.

BAKER ROD DRILL

A new rod drill (tj-pe 4-K) has been built recently for

the use of the United States Engineering Corps abroad by
Baker Brothers, Toledo, Ohio. This is a special machine
for railway work, and consists of two high speed drills

adjustable along the base to bore rods of different lengths.

The general arrangement of drills and base is shown in the
illustration.

The two units used in making up the rod drill are the

standard No. 513 Baker drills, and both machines are driven
Ijy independent motors. A special traversing motor moves
eiilier or both of the drills horizontallv as mav be desired.

Baker Brothers 4-K Rod Drill

Both units are equipped with a steady support for the boring

bar and the table is arranged with ample pockets for re-

ceiving the lubricant. Ample T-slots are i)rovided for clamp-
ing the rods to the table.

The design of this drill is such that in iioring, drilling,

forming ami facing, a ^4i-in- high speed drill may be driven

423
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to the limit of its efficiency. Particular attention has been

given to the location of all operating levers, which are so

placed as to minimize the work of the ojjerator in changing

feeds, speeds and making table adjustments. The machine

is started and stopped from the front. Instantaneous change

from drilling to reaming speeds is also jirovided.

A constant speed drive is furnished through a train of

hardened gears running on annular ball bearings encased

in an oil-tight bo.x. Annular ball bearings are used through-

out this machine. The feed arrangement is simple and

rug.u'ed, and 24 different feeds in all are provided, 12 drilling

and 12 reaming feeds. The feed rack is of steel and the

feed pinion meshing with it is cut direct on the shaft. A
large bronze worm gear with provision for securing uniform

^vear, and a safety pin to protect the feeding mechanism

from abuse is provided. The shear pin has been set to shear

at 14,000 lb. There is an automatic depth stop with line

adjustment. Capstan handles are provided for rapid verti-

cal traverse; in addition, hand worm feed is provided.

The machine is .started ami stopped by means of a shift-

ing belt on tight and loose pulleys, the loose pulley running

on ball bearings. A spring device holds the belt securely in

position. In the '"off" position a brake is applied in such

a manner as to quickly stop and hold the spindle. This

not only saves time, but is a safeguard to the workman while

changing tools. The following are the general dimensions

of the machine:

Capacity, high-speed drill in solid steel. 5 in.; distance, center of

spindle to face of column, KS in,; jiistance, end of spindle to plain table,

45 in; length of feed, 18 in.; diameter of spindle sleeve, 5.25 in. ; Morse taper

in spindle. No. 6; twelve drilling feeds, .006 to .032; twelve reaming feeds.

.020 to .108; eight speed changes, 11 to 151; driving pulley, 20 in. by 5'A

in.; speed of pulley, 600 r.p.m. ; size of motors required, 15 hp.— 1,200

r.p.m.

NEW TYPE OF MACHINE FOR WOOD-
WORKING

In woodworking shops there is still a large amount of

hand planing done, even though the plant may have a

very complete equipment of machiner)'. Some jobs are too

small for the jointer and if a single piece is to be surfaced,

taking it to the machine is a wasteful practice due to the

time lost on the trip and waiting for the machine to come

up to speed. The demand for a tool to handle small pieces

and short runs has led to the development of the Wallace

bench planer, an illustration of which is shown in connection

with this article.

This machine will do surfacing, mitering, beveling, joint-

, A Portable Wood Planer

ing. rabbeting, etc. While it is large enough to accommo-

date three quarters of the power planing done in tlie aver-

age shop it will handle pieces as short as three inches in

lenoith. It will take heavy cuts in hard or soft wood, yet

requires so little power that it can be connected to an ordi-

narv electric light socket. It takes a finish cut so smooth

that no sand papering is needed. The entire machine is

portable and does not require fastening to the bench.

The table of the Wallace bench planer is 19 in. long and
is adjustable for any depth of cut. The throat opening is

less than 1 in. The knives are 4 in. wide and are com-
pletely protected by the flap and shutter guards. The ma-
chine is regularly furnished with the cutter head direct

connected to a one-fourth horse power motor for either

alternating or direct current. If desired, however, it can be
supplied with a pulley and countershaft for belt drive. The
fence is adjustable to any angle for beveling and similar

work. The bench planer is used by a large number of pat-

tern and cabinet makers and several have been installed in

railroad shops. The manufacturers of the machine are

J. D. Wallace & Company, Chicago.

ANDERSON VALVE GEAR
A new form of \alve gear has been devised and a patent

applied for by J. A. Anderson, master mechanic, Baltimore

& Ohio, Grafton, W. \'a. The motion of the valve is the

same as that obtained with the usual form of Stephenson

gear, but the eccentric motion work is removed from between
the frames and applied to the outside, using a double crank
arm as a substitute for the eccentrics and straps. This
affords an outside valve motion with a variable lead.

Stated briefly, the special features of this form of val-"

gear are its simplicity, accessibility for oiling, ease of mai'
tenance and variable lead. By eliminating the use of ecce. -

tries and straps, the amount of friction is reduced and thi :e

are no heavy revolving parts. A further advantage is viic

elimination of heavj' rocker boxes and long transmission

rods, which in most cases are curved and subject to consid-

erable distortion. Of course, the removal of the motion

Fig. 1—The Anderson Valve Gear Applied to a B. & O. Locomotive

work from between tiie frames permits better bracing of the

IcKomotive frames, which in turn has a tendency to reduce

frame ijreakage.

.\ Baltimore & Ohio locomotive is shown in Fig. 1

equipped with the .\nderson valve gear, and Fig. 2 shows

in plan and elevation how- the gear is applied.

The principal part of the gear is a double crank arm
fastened to the end of the main crank pin, as shown. This

crank arm is forged in one piece and has two pins which

take the place of eccentrics. They are located in the fol-

lowing manner: Keyway points are located on the axle, the

same as for the Stephenson gear; lines are drawn from the

center of the a.xle through these points and distances spaced

off equal to one-half the valve travel, or the radius of eccen-

tricity; then the crank arm is designed to have arms so

located as to fall on lines through these points parallel to

the center line of the axle, the smaller arm being extended

from the outer end of the pin on the crank pin arm. The
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motion is transmitted through a link similar to that used
in the eccentric link motion. The links are raised and
lowered in the same way as with the inside eccentric mo-
tion, except for the difference in the location of tlie reverse

shaft arms.

The double eccentric crank arms are designed to be inter-

changeable on each class of locomotive. After once apply-

ing in accordance with specifications there is no necessity

TRUCK BOX LUBRICATOR

The advantages resulting from the use of hard grease on
locomotive journal and crank pin bearings are well known
and it would probably be used even more than it is except

for the difficulty in applying it to certain bearings. Hard
grease has been used for the lubrication of locomotive driv-

ing journals since 1905 and at the present time it is prob-

Flg. 2—Plan and Elevation of Anderson Valve Gear

for any changes or adjustments such as are frecjuently

necessarj- in the Stephenson gear, due to eccentric wear.

In comparing this device with other outside locomotive

valve gears, the double crank arm makes it possible to take

all the motion transmitted to the valve from the axle and

secure a variable lead.

The Baltimore & Ohio locomotive shown was equipped

with the Anderson valve gear at the Glenwood shops, Pitts-

burgh, Pa., and has been in service for several months. It

is understood that plans are under way for applying the

valve gear to three different classes of locomotives for a

more extensive test.

Fuel Oil Consumption by Railroads in 1917.—The
Geological .Survey reports that the immense increase in rail-

road traffic has increased corre?[)ondingly the quantity of

petroleum consumed as locomotive fuel in 1917, despite the

mounting cf^t and growing scarcity. Statistics compiled from

reports submitted by all railroad companies that operated oil-

burning locomotives in the United States .show that the (|uan-

tity of fuel oil consumed by thtm in 1917 was 45,707,082

barrels, or S.5 per cent over 1916, and a larger consumption

than in any other year. The total distance covered by oil-

burning engines in 1917 was 146,997.144 miles, and the aver-

age distance covered per barrel of fuel consumed was .^.2

miles. Oil-burning locomr^tives were run on .32,4.^1 miles

of road in 21 states.

ai)le that 90 per cent of the locomotives in the United States

and Canada have driving journals fitted for the exclusive

use of hard grease as a lubricant.

Up to date, however, very little has been done to extend

the use of hard grease to engine truck and trailer journals.

The Martin Truck Box Lubricator

The accompanying illustration .shows a hard grease truck

box lubricator patented Jjy J. C. Martin, Oakland, Cal.

It is generally agreed that whenever possible the best

place to apply luJjricant to a journal is at the top, where the

load is carried. This is especially true of engine truck and
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traik-r journals wIhtc tlu-ro arc no nciprcKatiii^ i)arls and

tlu- constant load tends to ])inch out what lubricant is be-

tween the bearings and prevent any more from getting in.

'J'his condition is met in the Martin bearing by forcing the

hard grease into the bearing from the toj). Referring to the

illustration, .1 is the special crown bra.ss l)earing with a

centrally cored out section and a series of channels connect-

ing it with longitudinal grooves on either side of the center

line and near the top of the journal. The iiard grease is

in.serted through a threaded extension of the cored out sec-

tion of the liearing, which is titled with a screw plug, as

indicated at E. The journal bearing .1 fits in the bo.\ B,

in the customar}- manner. The cellar C is provided with a

corrugated tray />, which is held against the bottom of the

journal by a coil spring. This tray serves the jjurposc of

conserving the luijricant as it passes downward to the under

side of the journal and allows it to be used over again.

In operation the cored out section of the journal liearing

is tilled with hard grease by means of the plug, and as the

locomotive is run the grease gradually works to the bottom

of the journal, filling the corrugated tray, thus insuring eco-

nomical and complete lubrication of the l)earing.

It is claimed for the ^lartin lubricator that it reduces

locomotive failures due to melted out truck bearings, that

it requires but little attention and materially reduces the

cost of lubricating truck journals. In service the operation

of the device has proved satisfactory during a trial of nearly

two vears' duration.

EXTENSION BORING MILL

The 28- to 42-ft. extension boring and turning mill

illustrated, was built recently by the Xiles-Bement-Pond

Company, 111 Broadway, New York, for arsenal work.

While this machine would not be applicable to railway shop

work, it is of interest because of its immense size. The
swing of the machine is 28 ft. 2 in. with the housings forward,

and 42 ft. 4 in. with the housings back. The maximum
height under the tool holders is 10 ft. and the bar travel is

The table is designed to carry safely a load of .^00,000 lb.

in addition to its own weight. It is driven by two forged

steel pinions, one located on each side. The heads on the

crossrail are provided with platforms for the operator, and
an idea of the size of the machine may be obtained by noting

tiie relative size of the two operators in the illustration.

The adjustment of feeds and rapid traverse for bars and
saddles is controlled from the jjlatforms. The main driving

motor is also controlled from these ])latforms, as well as from

stations at each side of the machine. Push button control is

provided for all motors.

28-Ft. Boring Mill for Arsenal Work

84 in. The taljle is driven by a 16-hp. motor through a

douljle pinion drive. A 25-hp. motor is used for elevating

the crossrail and a 15-hp. motor for fast traversing the bars

and saddles. A separate 15-hp. motor is used for traversing

the housings.

The crossrail has two heads with octagon bars 10 in.

across the flats. The crossrail is 48 in. in width and 54 in.

in depth from front to back.

STA-RITE UNCOUPLING LE^ ER
ATTACHMENT

The rejiorts of the division of safety of the Interstate

Commerce Commission indicate that uncoupling chains are

responsiljle for more than half the defects of the uncoupling

mechanism. The adoption by the railroads of other devices

to replace uncoupling chains has been recommended by the

division of safety. A simple and efficient substitute for the

uncoupling chain is now being made Ijy the Railway Devices

Company. St. Louis. This device which is known as the Sta-

Method of Application and Details

Attachment
Sta-Rite Uncoupling

Rite Uncoupling Lever Attachment requires no change in the

M.C.B. uncoupling levers for its application. It consists oi

but three pieces, the link and pin which are of cast steel

and the cotter pin. The construction is such that the parts

cannot get out of place, or cause trouble due to kinking or

fouling, and sufficient flexibility is provided to take care of

all movements of the coupler. The design of the device and

the method of application are clearly shown in the illustration

alxive.

When C.4rbon Monoxide Is F.\t.al.—Carbon monoxide

has an avidity for hemoglobin, the red coloring matter of

the blood, with which it forms the same combination as does

ox\gen, onlv 250 times as powerful. However, this com-

bination is not permanent and a man brought out to the

fresh air. or to whom air mixed with oxygen can be admin-

istered, will generally recover if exposure is within the fol-

lowing limits. As a rough estimate, it may be stated that

usually a man will die who has breathed 0.2 per cent of

carbon monoxide mixed with air which is in other respects

normal, for four or five hours, or 0.4 per cent for one hour.

With from two to five per cent of carbon monoxide death

follows almost as quickly as in drowning,

—

Journal of the

American Medical Association.
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au of Circulations

Repairs of locomotives are now being rushed. Frank Mc-
Manamy, manager of the locomotive section of the Railroad

Administration, says that on the government-controlled roads

about 4,800 engines are passing through the shops each week,

or 700 more than a year ago.

The salary of the chief inspector of locomotive boilers of

the Interstate Commerce Commission is to Ije raised from

$4,000 to $5,000 a year, the salaries of the two assistant

inspectors from S.5,000 to $4,000, and of the district inspec-

tors from 51,800 to $3,000; all by virtue of a law passed by
the Lower House of Congress, on June 5, and by the Senate,

•on June 18.

A senior inspector of motive power is wanted by the United

States Civil Service Commission, for a position in the Di-

vision of Valuation, of the Interstate Commerce Commission,

Eastern district; salary $1,800 a year. Applications will be

received up to July 16. Applicants must be between 25 and

^0 years old and the examination will cover the qualifications

for all grades in this department up to a salarj' of $.5,600

a. year.

The United States Government is expected to place large

•order.s shortly for additional cars and locomotives for service

•on the military railway lines in France. General Pershing

has cabled to Washington requirements for locomotives, cars

and steel which will greatly increase the orders already

placed by S. M. Felton, director general of military railways,

which include about 30,000 cars and 2,000 locomotives. The
number of cars and engines is understood to be so large as

to cause some perplexity on the part of the authorities in

charge of the apportionment of the steel supi)l>'.

Scarcity of steel is now so very general that the amount

which may ije used for railroad puqjoses will be determined

only after careful scrutiny. An agreement has Ijeen entered

into with a committee of the American Iron & Steel Insti-

tute under which the board will pass upon all applications

for steel products and pig iron. When a railroad requires

steel, the need for it must be first approved by the regional

director, and it must then be j)assed upon by J. Leonard

Replogle, director of steel sujijjly for the War Industries

Board, who assigns the manufacture to one of the various

plants. The .steel required for tlie government cars and loco-

motives was allotted Ijy Mr. Replogle through the American

Iron & Steel Institute.

Railroad Men Thanked

Director General McAdoo has issued a circular expressing

his appreciation of the patriotism of the railroad employees

of the country who subscribed for Liberty Bonds and urging

them to invest in War Savings Stamps, The circular says,

in part:

"I am deeply gratified to learn of the large number of

railroad employees who have subscribed for the third issue

of Liberty Bonds. ... A large number of railroad em-
ployees will receive substantial amounts of back pay. . . .

I earnestly urge upon ever}- railroad employee who has thus

secured increases in pay to invest as much as he possibly

can in the War Savings Stamjis."

The Status of the Freight Car Orders

Although all of the specialties had not yet been ordered,

the Director General's office at Washington announced on

June 19 that the first of the 31,000 freight cars ordered from

the American Car & Foundry Company had been completed.

This is merely a sample car built for inspection purposes

and does not necessarily conform to the final specifications

so far as specialties are concerned.

The ]3roposed order for 2,000, 40-ton box cars to the

Barney & Smith Car Company, which was shown in the list

of car orders pul^lished last month, was not placed. Instead,

1 ,000 of these cars were added to the order of the American

Car & Foundry Company, 500 to that of the Keith Car &
Manufacturing Comjiany, and 500 were ordered from the

McGuire-Cummings Manufacturing Company.
It is understood that orders for 50,000 additional cars, to

include stock, refrigerator, general service and flat cars, are

to be placed after the delivery of the first cars ordered is

well along, from plans and specifications which have already

been jirepared liy the car and locomotive standardization

committee.

Headlight Order Effective July 1

The Interstate Conimerce Commission's order of October

11, 1915, requiring locomotives to be equipped with high-

power electric headlights, which has jjeen three times ex-

tended, became effective on July 1. It applies to all new

locomotives and all locomotives sent to tlic shop for general

or lieavy repairs after tliat date; and all locomotives must
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Ije cqui{>i)ed liy July 1, 1920, About 40,000 engines are now
equii>|>ed with liigh-power lights, which le;ives aiiout 26,000

more to be e<|ui[)ped. The new standard locomotives re-

cently contracted for by the Railroad Administration are to

be equipped with light.* ordered from the Pyle-N'ational

Electric Headlight Company, but on other locomotives the

roiids may use any light they desire, if it complies with the

commission's order. This requires for road locomotives a

light "which shall afford sufficient illumination to enable a

person in the cab w'ho possesses the usual visual capacity

required of locomotive enginemen, to see in a clear atmos-

phere, a dark object as large as a man of average size stand-

ing erect at a distance of at least 800 feet ahead and in

front of such headlight." For yard locomotives the distance

is 300 feet.

Officers Required for Railway Troops

S. M. Felton, director general of militan,- railways, has

issued a new call for railway men for service on the American

lines of communication overseas.

With the growth of our armies in France many additional

officers for railroad troops that are now forming and which

will be formed in the near future will he required. The
director general military railways realizes the necessity of

retaining .American railroad officers in their present posi-

tions and that the operation of the American railroads must

be maintained, but there is such necessity for officers for

railway troops in France that he is calling for experienced

railroad wen •j:ho are ncru: employed in otlwr active pursuits.

He has requested that railroad officers send to him the names
of their acquaintances who would be possible candidates.

The following statement gives an outline of the qualifica-

tions required; the official rank for which commissions will

be issued, with their several rates of pay; the commutation

of quarters being allowed when officers are maintaining their

families in this countr}-;
Rate of pay Total

Qualification

Asst. aeneral maracer Majcr $3,000 $3,300 $720 $3,720 $4,020
Central superintendents Major 3,000 3,300 720 3.720 4.020
Superintendents—Motive power ..Major 3.000 3.30O 720 3.720 4,020
Division superintendents Captain 2.400 2,640 576 2.976 3.216
Master mechanics Captain 2,400 2.640 576 2.976 3.216
Engrs. maintenance of wav Captain 2,400 2.640 576 2.976 3.216
Trainmasters 1st Lt. 2.000 2,200 432 2,432 2,632
Div. engrs.—maintenance of way.. 1st Lt. 2.000 2.200 432 2.432 2,632
Chief despatchers 1st Lt. 2,000 2,200 432 2,432 2,632
Road foremen of engines 1st Lt. 2,000 2.200 432 2,432 2,632
General yardmasters IstLt. 2,000 2,200 432 2,432 2.632
Engicehouse and shop foremen. . .1st Lt. 2.0OO 2.200 432 2.432 2.632
Asst. division eneineers 2nd Lt. 1.700 1.870 288 1.988 2,158
Yardmasters 2nd Lt. 1,700 1,870 288 1.988 2.158
Supervisors and roadmasters 2nd Lt. 1,700 1,870 288 1,988 2,158
Asst. enginehouse and shop fore-

men 2nd Lt. 1,700 1.870 288 1.988 2.158

In addition to the above there is a small allowance made
for heat and light which varies according to the location of

station and season of the year.

It is desired that as many men as possible communicate
with the Director General ^lilitary Railways' office, Sixth

and B streets, N. \\., Washington, D. C, and that in these

communications they give in detail their railroad exp>erience

and their references. The call for these men is pressing and
it is hoped that there will be a hearty resjionse.

U. S. Employment Service to Regulate Labor

The government is to control labor distribution as com-
pletely as possible. After August 1, industries emplo^ang
more than 100 men will be required to employ common labor

through the United States Emplo\Tnent Sen-ice. The De-
partment of I.abor aims at the elimination of private com-
petition for workers, and all government departments and

boards concerned with war production and having to do with
the letting of contracts for war materials have agreed to its

plans. Peli.x Frankfurter, assistant to Secretary of Labor,
IS chairman of the "War Policies Board" of the Department
of Labor. All war industries will be requested to facilitate

in the centralization program by stopping independent labor
recruiting activities which have demoralized the labor mar-
ket, caused a tremendous labor turnover and kept much avail-

able labor constantly jumping from one place to another.

President Wilson on June 17 issued a proclamation ap-
proving the plan and urging all employers engaged in war
work to refrain from recruiting unskilled labor in any man-
ner except through the central agencw

MEETINGS AND CONVENTIONS
Tlie Traveling Engineers' Association.—The Railroad

-Administration has authorized the Traveling Engineers'
Association to hold the ne.xt convention at Chicago, 111., com-
mencing September 10, 1918. The following are the subjects

to be discussed:

(1) Fuel Economy under the following heads (a) Value
of present draft appliances; can they be improved to effect

fuel economy? (b) Best practice for handling locomotives

at terminals to reduce coal consumption, (c) How can en-
ginemen and firemen effect the greatest saving of fuel when
locomotives are in their charge? (d) Whether it is most
economical to buy cheap fuel, at a low heat value or a higher
priced fuel at a greater heat value, (e) The most econ.iroi.il

method of weighing fuel when delivered to locomoti" r«;.
^

order that individual records of coal used by enginem : .'.-^-i

firemen may be kept, (f) Superheat applied to loconiol. . es

as effecting coal consumption.

(2) Engine Failures—causes and remedies, best methods
of investigating same, and placing responsibility.

(.5) The use of superheat steam in slide valve engines.

Drifting, relief and by-pass valves or the absence of any one
or all on superheat locomotives equipped with piston valves.

(4) Cab and cab fittings on modern locomotives, frcwi

the viewpoint of the engineman.

( 5 ) How can the traveling engineer and general air brake

inspector best co-operate to improve and maintain the air

brake service?

There will be opportunity for such other matters as may
be considered of interest to the association and the railroads

under changed conditions.

The following list giz'es names of secretaries, dotes of next or regv jr
meetings and places of meeting of mechanical associations:

.\iR Brake .A.'^soci.ition.—F. M. Xellis. Room 3014. 165 Broadway, Ni
York City.

American Railro.ad Master Tinners', Coppersmiths' and Pipefit7e»s'
Association.—O. E. Schlink. 485 W. Fifth St., Peru, Ind.

-American Railway Master Mechanics' Association.—Y. R. Hawthorne,
Karpen Bldg., Chicago.

-American Railw.ay Tool Foremen's Association.— R. D. Fletcher, Belt
Railway, Chicago.

American Society for Testing Materials.—Prof. E. Marburg. University
of Pennsylvania. Philadelphia. Pa.

-American Society of Mechanical Engineers.—Calvin \V. Rice, 29 W.
Thirty-ninth St., New York.

-Association of Railway Electrical Engineers.—Joseph .A. Andreucetti,
C. & N. W., Room 411, C. & X. \V. Station. Ch cage.

Car Foremen's Association of Chicago,—Aaron Kline. S41 Lawlor Ave.,
Chicago. Second Monday in month, except June. July and August,
Hotel Morrison, Chicago.

Chief Interchange Car Inspectors' and Car Foremen's -Associatiok.—
\V. R. McMunn, New York Central. .Albany. X. Y.

Intern.»tional Railroad Master Blacksmiths' Associatio.v.— .A. L. Wood-
worth. C. H. S: D.. Lima. Ohio.

International Railway Fuel .Association.—T. G. Crawford, 542 W. Jack-
son Blvd., Chicago.

International Railway General Foremen's .Association.—William Hall,
1126 W. Broadway. Winona. Minn.

Master Boilermakers' Association.—Harry D. Yought. 95 Liberty St.,

-A'. R.
ago.

Hawthorne. Karpen Bldg., Chi-

AND Canaoa.Mastep Car and Locomoti\-e Painters' -Association of t*.

—.A. P. Dane, B. & M.. Reading, Mass.
-Niagara Frontier Car Men's .Association.—George A. T. Hochgrebe, 623

Brisbane Bldg., Ruflalo. X. Y. Meetings, third Wednesday in
month. Statlcr Hotel, Buffalo. X. Y.

Railway Storekeepers' .Association.—J. P. Murphy, Box C. Collinwood,

Traveling Engineers' Association —W. O. Thompson. X. Y. C. R. R.,
Cleveland, Ohio. Next meeting, September 10, 191 S, Chicago.
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Personal Mention

FEDERAL ADMINISTRATION APPOINTMENTS

C. B. Datley, assistant to the director of purchases of the

Southern Pacific, has been appointed assistant manager of

the procurement section of the Central Advisor}- Purchasing

Committee of the Railroad Administration.

G. M. Da\tdsox, chemist and engineer of tests of the

Chicago & North Western, at Chicago, has been appointed a

member of the inspection and test section of the United

States Railroad Administration for the western region.

B. J. Feexey, traveling engineer of the Yazoo & Missis-

sippi Valley, has been appointed supen-isor of the Fuel Con-

sen-ation section of the United States Railroad Administra-

tion, for the Southern Regional district, with office at At-

lanta, Ga. ^Ir. Feeney was for nine years employed as a

machinist, locomotive fireman and engineman on the Chi-

cago and Kentucky divisions of the Illinois Central, then

for 10 years was a traveling engineer on the Kentucky di\'i-

sion, and for six years was traveling engineer at the Mem-
phis Terminal, in charge of fuel economy and smoke pre-

vention. He was with the Yazoo & ^Mississippi Valley since

1916 as traveling engineer, his office being at ^lemphis.

H. L. IxGERSOLL, assistant to the president of the Xew
York Central, has been appointed mechanical assistant in the

office of the eastern regional director in Xew York.

C. T. iLvRKEL, general foreman and chief locomotive in-

spector of the Chicago &: North Western, and J. A. Ricka-

baugh, supen-ising inspector of the Pennsylvania, have been

appointed, respectively, chief construction inspectors of lo-

comotives and cars for the Inspection and Test Section of

the Railroad Administration. They will have charge of the

inspectors at the various plants throughout the countr}- where

the Administration has purchased equipment.

H. B. MacFarl.axd, engineer of tests of the Atchison, To-

peka & Santa Fe at Chicago, has been appointed a member of

the inspection and test section of the United States Railroad

Administration for the western railroad region. Mr. Mac-
Farland has also been assigned to one of the 18 districts

which have been created for the inspection and testing of ma-
terials which will be used in the construction of the car and

locomotive equipment recently ordered by the government.

His district will comprise southern Ohio and the territory

tributary- to St. Louis, Mo.

Fraxk McMAx.\iiY has resigned as chief inspector of lo-

comotive boilers of the Interstate Commerce Commission and

has been appointed mechanical assistant to the director of

the Division of Operation of the Railroad Administration,

effective on July 1, succeeding H. T. Bentley. resigned. In

this position he will have jurisdiction over the Car Repair

and Inspection and Test Sections and general charge of mat-

ters pertaining to locomotive and car equipment. Mr. Mc-
Manamy has also been manager of the locomotive section

of the division of operation.

H. C. Pe.^rce, general purchasing agent of the Seaboard

Air Line, has been placed in charge of the procurement sec-

tion of the Central Advisor)- Purchasing Committee of the

United States Railroad .Administration, with headquarters

at Washington. IJ. C. This section has been established for

the purpose of facilitating the prcKurement and delivery of

the materia] required in the production of the cars and loco-

motives ordered by the Railroad Administration.

L. G. Plant has Ijeen appointed progress engineer of the

procurement section of the Central Advisory Purchasing

Committee of the United States Railroad Administration.

H. E. Smith, engineer of tests of the New York Central,

has been named as chief materials inspector of the Inspeaion
and Test Section of the Railroad Administration. He will

have charge of the inspection and testing of all the material

purchased for use of the Railroad Administration.

H. C. WooDBRiDGE, assistant to general manager of the

Buffalo, Rochester & Pittsburgh, has been appointed regional

super\'isor in the Fuel Conser\-ation section of the Railroad
Administration, with headquarters at Philadelphia, Pa.

F. Zelexy", engineer of tests of the Chicago. Burlington

& Quincy, at Aurora, 111., has been assigned to one of the

18 districts created by the inspection and test section of
United States Railroad Administration, his district compris-
ing Chicago and surrounding territor)-.

GENERAL
H. C. Bextley, superintendent of motive power of the

Chicago &: North Western, who has been serving at Wash-
ington as mechanical assistant in the Division of Operation
of the Railroad Administration, has resigned and has re-

turned to his office in Chicago. Mr. Bentley's resignation

was due to ill-health. As chairman of the committee on
standards, he has had active charge of preparing standards
for government engines and freight cars.

H. C. May, superintendent of motive power of the Chi-
cago, Indianapolis & Louisville, has been appointed gen-
eral manager, with office at La Fayette, Ind.

MASTER MECHANICS AND ROAD FOREMEN OF
ENGINES

JoHX \'ass, road foreman of engines of the Grand Trunk,
at Battle Creek. Mich., has been appointed assistant master
mechanic of the Ontario lines, with headquarters at Allan-
dale, Ont., in place of J. R. Donnelley, retired.

PURCHASING AND STOREKEEPING

H. P. McQuiLKix has been appointed assistant general
storekeeper of the Baltimore & Ohio, with office at Baltimore,
Md., succeeding E. W. Thomley, who has been furloughed to
accept service in the office of the Allegheny Regional Pur-
chasiijg Committee.

OBITUARY
C. J. Stew.art, mechanical superintendent of the New

\ork, New Haven & Hartford, wth headquarters at New
Haven, Conn., died recently at Twin Lakes. Conn., at the

age of 51. Mr. Stew-

art began railway
work with the Erie as

a caller and subse-

quently serv'ed consec-

utivel}' as engine des-

patcher, special ap-

prentice, fireman, en-

gine inspector and
foreman on that road.

He then entered the

ser\-ice of the Dela-
ware, Lackawaima &
Western as machinist,

and later served as

foreman and general

foreman until 1905,

when he went to the

c. J. Stewart Central New England
as master mechanic.

In 1913 he was ap-

pointed assistant mechanical superintendent of the New
York, New Haven & Hartford, at New Haven, Conn., and

in 1917 was appointed mechanical superintendent.
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SUPPLY TRADE Notes

TIk- United States Metallic Packing Comininy, Pliila-

delphiu. Pa., lias moved its offices in that city to 221 North

'I hirtciiith .-itreet.

'rhe Spraj^ue Electric Works of the General l'"lectric Com-

pany announces the removal of its Boston office from 201

Devonshire street to 84 State street.

The H. W. Johns-Manville Company announces that after

July I, UHcS.its Houston office will i)e located at 424-426

\\'ashin,<;ton avenue, Houston, Texas.

W. M. Bosworth has resigned as mechanical engineer of

the Norfolk Southern to go into the engineering department

of the Underfeed Stoker Company, Chicago.

The Burden Sales Company, Inc., New York, announces

the removal of its office from oO Church street tc the Forty-

second street building, .SO East Forty-second street.

Stanlev \\ . IMidgley, general sales manager of the .\crae

Supph- Company, Chicago, has been apjiointed western rep-

resentative in charge of raHroad sides of the Lil;erty Steel

Products Company, at

Chicago. He was born

at Chicago in 1875.

After completing his

education at the Lewis

Institute (Chicago) he

entered the sales de-

partment of the Great

Western Cereal Com-
pany, having charge of

the wholesale trade,

with headquarters at

Chicago. From 1*^02 to

1906, "Mr. Midgley was

general sales represen-

tative of the National

Car Coupler Company,
at Chicago, and from

1906 to 1914 he was

western representative

and western sales man-
ager of the Curtain Supply Compan\, in the same city.

Subsequently, he became general sales manager of the .\cme

Supph- Compan)-, with headquarters in Chicago, and re-

mained with that company until his recent appointment as

mentioned above.

Charles P. Wright, sales representative of the American

Brake Shoe & Foundry Company, at Chicago, has been ap-

pointed assistant to the vice-president, with headquarters at

Chicago.

The Smith & Hemenway Company, of New York, has

found it necessary to increase its output to meet the demands

for "Red Devil" tools, and has erected a new building at

Ir%dngton, N. J., which is now being completed.

The directors of the Pullman Company on June 10 elected

John F. Kane secretary, succeeding A. S. Weinsheimer, de-

ceased, and Charles S. Sweet, fonnerly chief clerk in the

president's office, was elected assistant secretary, succeeding

Mr. Kane.

The new accessor}- plant of the American Locomotive

Companv at Richmond, Va., where piston valves, flexible

stavbolts, reverse gears and the other accessories are to be

manufactured has been placed under the charge of Ross

.\nderson as manager.

4)r
S. W. Midgley

The Parkesburg Iron Compan\ announces the following

changes among its resident sales managers, effective June 1,

1918: R. J. Sheridan, New York, and G. \V. Denyven,

Boston; after July 1, 1918, J. A. Kinkead, San Francisco.

The other selling representatives remain the same as at

present.

Joseph W. Weinland, sales manager of the brake beam
department in the Chicago office of the American Steel

Foundries, has been appointed district manager of the Lib-

erty Steel Products

Company, with head-

quarters a t Chicago.

Mr. ^^'einland w a s

born at Chatsworth,

111., on December 13,

1,S77. In 1902, he en-

tered the service of the

Western Steel Car &
Foundry Compan\-, as

assistant purchasing

agent. \ considerable

part of his time was
spent on the Pacitic

coast, purchasing lum-

ber to be used in the

Ijuilding of cars. La-

ter he was promoted to

purchasing agent of
'

, \ • .^M J- W. Weinland
the Anniston, .Ala.,

shop. For a period of

five years following 1907, he was engaged in the construction

and sale of 50 houses at Burnham, 111. In 1912 he re-entered

the railway supply field with the American Steel Foundries

as sales manager in the brake beam department, which posi-

tion he held until his recent appointment, as mentioned

aljove.

Charles A. ^NlcCune, for 12 years connected with the Com-
mercial .'Vcetylene Compan\- of 80 Broadway, New York,

has resigned to accept the position of sales engineer with

the Page Steel & Wire
Comjiany, 30 Church
street. New York. Mr.

McCune was born in

Jersey City, N. J., in

1879, and before enter-

ing the acetylene field

was for several }-ears

connected with the

Safety Car Heating &
Lighting Company. He
left in 1906 to take up

the duties of assistant

engineer with the Com-
mercial Acetylene Com-
pany and since then

lias been actively en-

gaged in this industry,

iiis work in the greater
^ ^ McCune

part being devoted to

the development and

application of dissolved or compressed acetylene. In 1908,

he perfected the first successful inverted acetylene burner

and mantle for railroad car lighting purposes; this system

lieing partly used on the Delaware, Lackawanna & Western

until a few vears ago, when the road practically went over to

electric lighting. In 1916, ;Mr. :McCune became chief engi-

neer of the Commercial Acetylene Company. Mr. McCune

will be succeeded by David .-Vhldrin, who was formerly

connected with the A. G. A. Compan\- and also the Com-

mercial Acetylene Companw
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The Q &: C Company, of Xew York and Chicago, an-
nounces the appointment of the General Supply Company,
Ltd., of Canada (358-360 Sparks street, Ottawa, Canada,
with branch offices at :Montreal, Winnipeg and Vancouver),
as sole representatives in Canada.

Lloyd H. Atkinson has resigned his position as president

of Atkinson & Utech, Inc., to become vice-president of the

Air Reduction Company. He will, however, continue to

serve on the board of directors of Atkinson & Utech, Inc.

John J. Utech has been elected president to succeed Mr. At-
kinson, and I. W. Glasel has become secretarv and treasurer

of the same company.

Frank W". Edmunds has been appointed general eastern
sales manager of the Schroeder Headlight & Generator Com-
panv, of Evansville, Ind.. with offices at 30 Church street,

Xew York. :Mr. Ed-
munds, like many of

the prominent men al-

lied with the railway
supply industry, began
his business career as

an office boy. His first

employer was the man
who put up the money
for and built the fam-
ous "Monitor" of Civil

War days, John A.

Griswold, president of

John A. Griswold &
Co. ^^'ith this company
Mr. Edmunds stayed

until it became the

Troy Steel Company
and then some \'ears

F. W. Edmunds , . ,. , , , t' xi,
later liquidated. In the

meantime he had been
made secretary, treasurer and general sales manager. He then

became secretary of the Q & C Company at Chicago, acting

also as western representative of the Pennsiilvania Steel

Company. He resigned from this position to become asso-

ciated with the Dressel Railway Lamp \^orks, of New York,
with which company he has been for 15 consecutive years,

resigning as sales manager to accept the position mentioned
above. The change became effective June 15. 'Sir. Edmunds
served for years on various committees of the Railway Sup-
ply Manufacturers" Association and other associations, and is

now the secretary-treasurer of the Signal Appliance Asso-
ciation.

.\. B. Cole has been appointed assistant to manager of the

Department of Publicity, AVestinghouse Electric & Manufac-
turing Company, East Pittsburgh, Pa., to succeed M. C.

Turpin, who has accepted a position in the Ordnance De-
partment at Wa.shington, D. C. Mr. Cole will have charge

of the editorial work, including the preparation of literature,

and supplying information to the pre.ss.

E. C. Peck, superintendent of the Cleveland Twist Drill

Company at Cleveland, Ohio, has received an appointment

as lieutenant-colonel in the engineering bureau of the ord-

nance department. Mr. Peck will have charge of the gages

u.-cd in the production of munitions and kindred materials

for the above department. His duties will be the supervi-

sion of design of gagc.s and the settling of limits of variance

which will be sati.-factory to Ijoth manufadurer and the

ordnance department itself.

The degree of Doctor of Engineering was conferred upon

Walter V. Turner, manager of engineering for the Westing-

house Air Brake Company, by the University of Pitt.sburgh

at the annual commencement, in recognition of his services

to the engineering profe.ssion and to humanity. Mr. Turner

is considered the foremost pneumatic engineer in the world,

and has over four hundred (400) inventions, covered by

U. S. patents, in use on most railways of the world and in

many large industrial plants.

The officers of the Chicago Malleable Casting Company,
the Iniversal Draft Gear .\ttachment Company, and the

Union Draft Gear Compan}, of Chicago, have formed a new
corporation called the Allied Steel Casting Company of Chi-

cago, and have purchased the Harvey, 111., plant of the

Whiting Foundry Equipment Company. The officers and
organizations of the Chicago Malleable Casting Company,
the Universal Draft Gear Attachment Company, and the

Union Draft Gear Company are not changed, and the com-

panies continue business as before.

A. S. Weinsheimer, secretary of the Pullman Company at

Chicago, died on May 11, at the age of 72 years. !Mr.

Weinsheimer was born at Allentown, Pa., on May 12, 1846,

and entered railway service in 1860 with the Lehigh Valley

with \\hich he was consecutivei\' telegraph operator, freight

clerk and ticket agent. From 1864 until the termination

of the Civil War he was connected with the U. S. Army
Quartermaster's department at various points on the Balti-

more & Ohio. In 1865 he again entered the service of the

Lehigh A'alley in the coal department. He severed his con-

nections with that company in 1871 to go with the Pullman

Palace Car Company, at Chicago, and sened it and its suc-

cessor, the Pullman Company, until his death. He was

cashier from September 1, 1875, to September 13, 1878,

and from the latter date until his demise was secretar}-.

D. F. Crawford, who recently resigned as general manager
of the Pennsylvania Lines West of Pittsburgh, has been
elected vice-president of the Locomotive Stoker Company,

with headquarters at

Pittsburgh, Pa. When.
in railway service, Mr-
Crawford obtained ex-

tensive experience in

both mechanical and
executive positions. He
was born at Pittsburgh,

December 4, 1864, and
attended the city and
private schools and
also the Pennsylvania
Military College. He
entered the sen-ice of

tile Pennsylvania Sys-

tem in July, 1882, in

the freight department,

transferring to the Al-
toona shops in De-
cember, 1885, as a
special apprentice.

From 1889 to February 1, 1892, he was an inspector in the
test depart,nient. In February, 1892, he was appointed
assistant master mechanic of the Fort Wayne shops of the
Pennsylvania Lines West of Pittsliurgh. ' From July 1,

1895, to Xovemjjcr 1, 1899, lie was assi.stant to superin-
tendent of motive power of the Northwest System of the
Pennsylvania Lines West and on the latter date was made
superintendent motive power of the same .system, where he
remained until August 1, 1903, when he was appointed gen-
eral suijerintendcnt of motive power of the Pennsylvania
Lines West of I'ittsburgh. On January 1, 1917, he was pro-
moted to general manager of the Lines \\'est. Mr. Crawford
was president of the Master Meciianics' A.ssociation in 1913,
and in 1915 lie was president of the Ma.ster Car Builders'
Association. Since 1903, he has devoted much time and
attention to the use and development of mechanical stokers

vford
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for lijcomotivesi—and during this period developed the Craw-
ford underfeed stoker, which is in axtensive use on thi-

Pennsylvania Lines West.

W. S. Murrian, sui)erintendeiU of motive power and equip-

ment of the Southern Railway, resigned on May 1, to Ijecome

president and general manager of the Southern Locomotive

\'alve Gear Company, Knoxville, Teiin. Mr. Murrian
learned the trade of machinist and worked in that capacity

for several years. He came from tlie Union Pacific 15 years

ago to the position of master mechanic of the Southern Rail-

way at Alexandria, and was later transferred to Spencer,

N. C, in the same capacity. At that time the Southern

Railway was building the largest locomotive shops on the

system at Spencer. After about two years' service at that

point. Mr. Murrian was promoted, in 1906, to superintendent

of motive power, with headrjuarters at Knoxville, Tenn.

Mr. Murrian is personally interested in the sjjccialties now-

being manufactured by the Southern Locomotive Valve Gear
Company, and he is also thoroughly familiar with the effi-

ciency of the commodities, the Southern Railway having

adopted the Southern valve gear as its standard several years

ago. Mr. Murrian succeeded General L. D. Tyson, now in

active service in the L^nited States Army, who had been

president since the organization of the company.

' Tlie election of Stephen C. Mason, secretary of the Mc-
Conway &: Torley Company of Pittsburgh, as president of

the National Association of Manufacturers, announced in

Jast month's issue, is of

more than ordinar}' in-

terest to the railway

and railway supply

field. because Mr.
Mason's entire business

career has been con-

fined to some branch

of railroad work. He
began on November 10,

3SS0, as a station agent

in his home town,

Lyndonville, Vt. As
soon as he took up the

work he learned tele-

graph operating, and

before he was 20 years

old was called to the

headquarters of the

Connecticut & Pas- s. c. Mason

sumpsic Railroad, and

jnade local freight

anent at the headquarters of the division. After a few

nwnths' service there he was taken into the superintendent's

office and made his private secretary. After the creation of

the Interstate Commerce Commission, :Mr. Mason applied for

and secured a position with that body in \\'ashington first

in the office of the auditor of the commission, where he had

charge of the tariffs filed by the railroad companies. Upon

the creation of the division of statistics, of which Professor

Henrv C. Adams was the head, Mr. Mason was placed in that

department, and remained there until 1896, when he occupied

the position of assistant statistician. At that time he was

offered a position with the ]McConway & Torley Company of

Pittsburgh, which he accepted in January, 1896, and in

whose service he has been continuously ever since. He has

served in various capacities. His first experience was gained

as a traveling representative, after which he acted as assist-

ant to the superintendent of the plant, thus gaining a practical

e.xperience in the manufacturing operations. Later he was

designated assistant to the president, an office which he held

until the death of Charles B. Krautli, when he was elected

secretan- and later a member of the board of directors.

--«-Ji

Bk.akk Bk.a.ms.—The .\mcrican Steel Foundries, 30
Church street. New York, has recently issued a 34-page cat-

alogue describing the Ajax and Hercules brake beams, the

Simj)lex clasp brake, and the Atlas safety guards.

Wood Miller.—In a well-illustrated, four-page folder,

the Oliver Machinery Company, Grand Rapids, Mich., de-

scribes its No. 75 wood milling machine. Its application to

all kinds of pattern work, including gear patterns, is plainly

shown in the folder.

SiPERHE.iTER D.AMPERS.—Thc Locomotive Superheater

Company, 30 Church street. New York, has receatly issued

Bulletin No. 3 on superheater dampers. The proper meth-
ods of installing, operating and maintaining the dampers are

plainly illustrated and described.

Wrought Iron Pipe.—A photomicrograph showing a

section of pipe magnified 60 diameters is an interesting fea-

ture of a folder recently issued by the A. !M. Byers Com-
pany, Pittsburgh, Pa. The reason for the rust resisting

properties of wrought iron is clearly brought cut, and records

of installation of Bvers pipes are cited in the folder.

PoRT.ABLE ELEV.A.TOR.—The New York Revolving Port-

able Elevator Company, Jersey City, N. J., has issued re-

cently Bulletin No. SO, entitled The Revolvator, describing

their portable elevator or tiering machine which is used in

storerooms and warehouses for the piling or stacking of

goods. The bulletin is well illustrated and shows in con-

siderable detail how the Revolvator can be used for many
different kinds of work.

Ri\ET Cutter.—The Rice ilanufacturing Company. In-

dianapolis, Ind., has just issued an attractive booklet de-

scribing the "Red Devil" rivet cutter. This booklet contains

detailed and complete information regarding the rivet cutter

manufactured by this company, and several illustrations

show its actual operation in railroad shops. In the back of

the booklet there are several tables of value for reference

purposes to men working on steel cars.

!MoTi\E Power Problem.—The Baldwin Locomotive

\\'orks in Record No. 90 has issued in booklet form the

address of its president, Alba B. Johnson, before the ami r,'.

convention of the Chamber of Commerce of the Ur -. .

States, at Chicago, April 11, entitled "The Problem of ^'>-

tive Power Under the National Administration of Ru^
roads." An abstract of Mr. Johnson's paper was published

in the A'af/titiv Mechanical Engineer for ^lay, on page 246.

The Locomotive Furn.ace.—Bulletin No. 1 of the

American Arch Company is a condensed treatise on combus-

tion and the relation of locomotive furnace and boiler pro-

portions to thc efficiency of combustion and heat absorption

in the locomotive boiler, prepared by J. T. Antliony. The
te.xt is illustrated with charts, diagrams and drawings and is

based upon a thorough study of the available data bearing

upon the suljject. It should be in the hands of every loco-

motive designer.

IxDUSTRLAL LIGHTING.—Scientific Industrial Illumina-

tion is the title of a 36-page, illustrated booklet recently is-

sued by the Holophane Glass Company, 340 Madison ave-

nue. New Y'ork Cit}'. The booklet is divided into four parts

showing the need for correct lighting, the fundamental prin-

ciples involved, and the various types of industrial lighting

units manufactured by the Holophane Company. The
fourth section of the catalogue contains several reference

tables and general engineering data.
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Have You

an Objective ?

The successful commander invari-

ably selects an objective, then co-

ordinates the forces at his disposal to

attain it. So, in the winning of the

war, our boys overseas (and in camp "over here") are part

of a vast plan in which each of them is subject to rigid disci-

pline, physical and moral. They are rationed in food and

clothing and restricted to specified activities. We who stay

at home are just as much a part of the forces on which our

leaders rely and we must place ourselves under discipline,

.self-imposed, but no less rigid, .so that each of us shall do

all that we can to realize the final oljjective—not alone the

winning of the war, but veritably making this world a fit

place for free men to live.

Laudable efforts to economize, as a nation, in smaller

groups and as individuals have oft-times resulted in "saving

at the bung, wasting at the spigot," due to lack of co-ordina-

tion of forces. The first phase of our thrift campaign, with

its sales of War Savings Stamps, and various food and fuel

restrictive measures has given results not to Ije despised. But

we can do more and mu:>: out our whole soul into the fight.

Our armies need the best equipment that can be given them,

and there being a scarcity of certain food.stuffs, materials,

etc., it is our part of the fight to deny ourselves, so that

those bearing the brunt of the battle may not fail because

of our self-indulgence.

It is obvious that, while tlie ultimate objective of all is

identical, the methrxls used to attain it must vary with

our punsuits and station in life. Let eacli of us carefully

appraise ourselves, select our immediate objcitive in tlie

campaign of economy, take our place in the liomi! batth,' line

and do our duty in a way worthy of our heritage.

this is our high privilege, to do less is treason.

Have an objective; strive to attain it!

To do

Careless Switching ^'^"^ Southern regional director in a

.

,
pa. letter to the roads in his section states

tliat reports to his office for the week
on Car Repairs

c-nding May 4 show 7,625 cars dam-
aged in yard switching service, while for the week ending

June 1, the number had increased to 15,625. Observation

indicates that much of this damage is needless. On the

other hand the situation is difficult to control without car-

rying on an aggressive campaign of education so that each
individual involved will be impressed with the necessity for

using greater care and will fully realize his importance, as

an individual, in the campaign to improve conditions.

The seriousness of the situation becomes apjjarent when
this damage is translated into terms of the numljer of car

re])airmen that are required to remedy it. It is Ijccoming

more and more difficult to maintain the car repair forces and
a detennined effort must be made to reduce the damage to

a minimum. It never was justified and is much less so in.

the present emergency. A sardonic grin would surely spread

over the Kai.ser's visage if he could see the contempt which
some trainmen have for taking reasonable care of the equip-

ment entrusted to their charge. The situation is all the

worse when the (himage to the lading is added to the cost of

repairing the cars and the needless delays and loss in use of

(•(|uii(meiil. There arc times when thoughtlessness or indif-

ference can lie ovcrloiikcd, but today in the transportation

433
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service it is a crime. Never were railway men better jjaid

—

even taking into consideration the increased cost of living;

never were tiiose in authority so solicitous as to tiic iiours of

.ien'iie and comforts ami ( onvciiiiiKo nf the enijiloM'es;

never was it so essential that t;ii li railway iniployii- ilo his

duty fully, carefully, thoroughly anil iheerfully. What
would happen if the Ijoys on the other side |)erformed their

tasks in the sjjirit of some of those who are engaged in occu-

pations in this country which are essential to our success in

carrying on the war?

1^^.^.
The routing of cars irrespective of

ownership has resulted in a marked in-
Betterment .

'
, ,

, cr .i „
crease m the number oi cars oti the

Work on Cars tracks of the owning road and a corre-

sponding increase in the number of cars of other roads that

are undergoing repairs in car shops all over the country.

This has caused considerable difficulty in keeping up the

repairs to the equipment. While such trouble will be lessened

somewhat now that the roads are permitted to use non-

standard material wherever necessary to keep cars in service,

this does not dispose of the important question of preventing

wasteful repairing of weak parts. There are many obsolete

cars now in service which the roads have planned to rein-

force; the percentage on the home roads, however, is so small

that the work is seriously hampered. It is impracticable to

attempt to have foreign lines apply betterments to cars, so

the weak parts are continued in service and replaced at fre-

quent intervals.

It is important that the practice of repairing in kind

parts of inadequate strength should be stopped, as it is a

waste of both labor and material. Cars with short draft tim-

bers especially should be reinforced. In planning the work

the roads should take account of the small number of cars

that are on the tracks of the owning line, and instead of

trying to reinforce all the cars of a single class should plan

to handle some of the cars in all classes that need strength-

ening. It is the usual policy to carry on betterment work

at only a few of the larger shops. The application of metal

draft arms does not demand special equipment, and this and

other reinforcing work should be carried on at all points

where it can be handled, in order that the maximum possible

number of cars may be equipped. It would afford partial

relief from the present conditions if the roads would arrange

that whenever possible cars with short draft timbers should

be sent under load to tlie owning line or a direct connection.

If the car supply improves materially after the delivery of

the equipment now on order it might even prove advisable to

have such cars sent to the owning line empty.

Higher Sulphur ^or several years the standard speci-

„ ,
fications for chemical analysis of steel

and Phosphorus j i i j <.- iiproducts have remamed practically un-
Limits for Steel changed. Conditions in the steel in-

dustry are now so critical that the allowable ma.ximum con-

tents of sulphur and phosphorus in many materials are being

increased. For several months the steel manufacturers have

experienced difficulty in complying with the chemical re-

quirements of existing specifications due to the low grade of

fuel available and the inability to obtain ore low in phos-

phorus. Under these conditions it was necessary to change

the specifications or reduce the output of the mills. With
steel in great demand, a decrease in the production would

be very undesirable. Manufacturers have contended that

slight increases in the sulphur and phosphorus content would

not impair the physical properties of the steel and laboratory

tests confirm this opinion.

In these circumstances, it seemed best to change the chemi-

cal requirements. The M. C. B. Committee on Specifica-

tions and I'ests for Materials has already revised the speci-

fications for structural steel, .steel plate and steel sheets for

passenger and freight cars, intTeasing tlie ma.\imum per-

missible sulphur content from .05 to .00 per cent. 'I'he prin-

(il)al i-ffiit of sul])hur in steel is to reduce the strength at

higli tem|)eratures, and as these jjarts are usually worked
cold the higher jjrojjortion does not seem objectionable.

It is ])robable that the specifications for other steel pro-

ducts used by the railroad will be changed also. The .Ameri-

can Society for Testing Materials, which includes in its

membershi]) msny representatives of the roads, has recom-
mended that the sulphur limit on all steel and the [)hosi)horus

limit on acid steel be raised by .01 per cent in about forty

specifications. .Among the materials included are structural

steel, bar steel for sjjrings, carbon steel and alloy steel forg-

ings, wrought steel wheels and tires, steel castings, boiler

tubes and locomotive axles. Excejjtions have been made in

cases where the change might ]jrove detrimental; for instance,

the allowable sulphur content for car axles has not been
increa.sed and no revision was made in the chemical require-

ments for locomotive firebox, boiler, or boiler rivet steel.

The intent of the changes in these s])ecifications is not to

permit the manufacturers to include greater amounts of im-

purities in steel products, but rather to reduce the percentage

of rejected materials during the war. Arrangements have

been made for keeping a record of the service secured from

material bought under the revised specifications. These

.statistics will serve to show whether the higher sulphur and
phosphorus contents prove detrimental to the material under

actual service conditions and should furnish valuable infor-

mation on which to base future specifications.

Railroad

Conditions in

Germany

The condition of the railroads in Ger-

many has a direct effect on the military

strength of the country and for that

reason is of considerable importance to

the United States and her Allies. Of the many conflictino

accounts reaching us from the Central Powers it is hard to

judge which are true and which are false reports dissem-

inated for the purpose of creating the impression tliat Ger-

man)- is on the verge of a breakdown and thus slowing up
the military program of the Allies.

This country has seen the tremendous burden which war

puts on the transportation system. Undoubtedly the Ger-

man railroads have their troubles as well. We hear that

there is difficulty in getting enough coal, that the supply of

skilled labor is inadequate and that locomotives and cars

cannot be kept in repair. The allied airmen have added

to these troubles by frequently dropping bombs on important

railroad centers. It seems quite certain that these difficul-

ties really exist. However, the majority of people find it

very easy to believe reports which picture conditions as they

desire them to be, and it is highly proliable that many of

the reports of a breakdown of the German railways that

have been circulated in this country are part of the German
propaganda. Consider, for example, the reports published

repeatedly during the past two years that the proper lubri-

cants for railroad equipment could not be secured in Ger-

many, and as a result locomotives needed frequent heavy re-

l^airs and train delays were greatly increased due to the

prevalence of hotboxes. According to the testimony of Amer-

icans who were in Gemiany up to the time when this country

entered the war, the shortage of lubricants at that time had

scarcely affected even the non-essential industries. It is im-

proliable that such plants would be allo\ved to use any oil

if the railroads were not assured of an ample supply. Since

then the Germans have had an opportunity to rebuild the

refining plants in the Roumanian oil fields, yet reports of

the shortage of lubricants continue.
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There are many indications that German rolling stock is

not in such bad condition as has been represented. While
no operating statistics are available we know that the receipts

of the German railways for the first nine months of 1917
exceeded those for the corresponding period of 1916 by 30
per cent on passenger traffic and 5 ]3er cent on freight. Be-
fore the war Germany did a large export business in railroad

supplies of all kinds, and that the plants she possesses are

capable of taking care of the requirements of the German
railway system seems evident from the fact that the Germans
are now building two railways in Finland and have started

deliveries on 30 locomotives and a considerable tonnage of

rails ordered by the railroads of Sweden. The only logical

conclusion that can be drawn from these facts is that there

is little prospect of a breakdown of the German indu.strial

system, \^'e must win by force of arms. Every railroad man
in this country should realize that l)y doing his work well

he w-ill help to speed the day of victory for the United States

and her .Allies.

The Steam ^^^^ railroad men realize the large

„ . , proportion of steam generated on a
L-onsumption ot t i- ^i . • T i .i -i

locomotive that is used by the auxil-
Auxihanes

iaries. In freight service the steam
supplied to the air compressor alone is often as much as ten

per cent of that which goes to the cylinders. Add to this

the steam used by the headlight and the blower and that

wasted through the safety valve and by steam leaks at valve

stems and piston rods and the total will amount to as much
as fifteen per cent of the steam used in pulling the train.

In passenger service the amount of steam used by the air

compressor is not as great, proportionately, as in freight

service, but during the winter the steam used to heat the

cars brings the percentage used elsewhere than in the cylin-

ders to a high figure, often over twenty per cent.

While great care is taken to prevent losses in the valves

and cylinders, little attention is paid to the condition of the

numerous devices on the locomotive that are constantly using

steam. The air compressor is subjected to more abuse than

any other machine of equal importance. Compressors with

efficient strainers and proper lubricating devices are the ex-

ceptions rather than the rule. It is unreasonable to expect

an appliance that is given so little attention to use steam

economically. The safety valves are a part of the locomotive

ecjuipment that most railroad men consider should go from

one shopping to another without attention. Xery often such

a record is made, but how much fuel is wasted through safety

valves that start to leak five or ten pounds below the pressure

for which the\' are set, or that when once open continue to

blow out a small amount of steam until the pressure has

fallen considerably below the point at which they should seat.

Such defects should receive prompt attention, but there is

always a tendency to regard them as scarcely worthy of

notice.

To appreciate the effect of a saving in the steam used by

the auxiliaries the resulting increase in hauling capacity

should be considered. Only fifty to sixty-five per cent of the

power developed in the cylinders is delivered at the drawbar

ander ordinary conditions. Thus, if the steam saved by

these minor economies amounts to five per cent of that used

Ijv the cylinders, instead of adding five per cent to the hauling

rapacity it will increase the capacity nearly ten per cent.

Similarly if the saving is not utilized in hauling greater

tonnage it will reduce the amount of coal burned and lower

the rate of combustion, and this in turn will decrease the

coal consumption per pound of water evaporatcrl, resulting

in cumulative savings.

The importance of economy in the use of fuel has iicen

emphasized during the [)ast year as it never has been before.

No .saving is too great to strive for and none too small to

deserve consideration. A great deal of attention is being
paid to the economical generation of steam in the boiler and
its utilization in the cylinders, and rightly so. It is here,

beyond a doubt, that the greatest field for economy lies.

However, the steam consumed by the auxiliaries is by no
means a negligible amount and it should also be given its

share of attention.

NEW BOOKS
Fuel Hconomv in the Operation of Hand Fired Power Plants. Edited by

the research staff of the Engineering Experiment Station of the Uni-
versity ot Illinois. Illustrated, 90 pages, 6 in. by 9 in. Bound in
paper. Published by the Engineering Experiment Station of the Uni-
versity r,f Illinois, Urbana, 111.

The average small power plant is an inefficient unit and
can save 15 per cent of its fuel by the exercise of greater care

in equipment and operation. To show how this is possible

the Engineering Experiment Station of the University of Illi-

nois has issued Circular No. 7, entitled Fuel Economy in the

Operation of Hand Fired Power Plants. It presents to man-
agers, superintendents, engineers and firemen suggestions

that will help them in determining the properties and char-

acteristics of the coal purchased and in effecting greater

economy in its use. The features of installation essential to

the proper combustion of fuel are discussed, the practice to

be observed in the operation of the plant is outlined, and the

employment of simple devices for indicating conditions of

operation is described. A limited supply of copies of this

publication is available for free distribution.

Thf Cost of Power. By Gerald B. Gould, M.A., and Carleton W. Hubbard,
B.S. 125 pages, 4Vi in. by 6li in., illustrated, bound in leather, pub-

lished by the Fuel Engineering Company of New York. Price $2.

This manual was originally written for private distribution

among about 200 manufacturers and is the result of their

co-operative efforts to eliminate guesswork methods in the

selection and purchase of coal, and the development of

power. By comparing the combined experience of these

coal users in the purchase and use of nearly $50,000,000

worth of coal, the attempt is made to reduce the problem to

basic principles. All of the plans and theories advanced

have been tested in actual use, and each fact given has been

verified b}' a large number of observations. In the form

presented the book has been planned to fill the need of busi-

ness men who have not had an opportunity to study the

broader aspects of heat and power problems; its object is to

supplement the reader's knowledge with a detailed analysis

of the experience of many users of coal and makers of power.

Proreedini;.'! of lite Jnternalinnal Raihoav General Foremen's .As.':ocialinn.

104 pages, illustrated, 6 in. hv 9 in., bound in paper. Published by
the association, William Hall. sccret.Trv. 1061 West Wabash avenue.

Winona, Minn.

Although the General Foremen's Association held no conven-

tion in 1917, a successful effort was made to give the mem-
bers of, the association as much benefit from the organization

as possible. The pre-determincd papers and reports were

written and advance copies were sent to the members. The
official proceedings contains these papers, together with many
written discussions on them submitted by various mem-
bers of the association. The important subjects discussed

include l^ngine Failures, Causes and Responsibilities,

Methods of IMeeting the Requirements of Federal Inspection

Laws, Alincmcnt of T>oromotive Parts to Give Maximum
Service with IVTinimum Wear, and What Interest Has the

Locomotive l''orcmen with Car Department Matters.

The asso( iation is to be congratulated upon the fact that

even thrnigh no convention was held, the members of the

association have received something that will lie of a.ssist-

ancc to them in their work.



First StatHlai<l Locomotive to Be Coml-lctcd for the Railroad .Idministralii

First U. S. Standard Locomotive
Light Mikado Type Built by the Baldwin Locomotive
Works, in Service on the Baltimore & Ohio

THE first locomotive of the Railroad Administration's

order of standard locomotives placed with the builders

on April JO, was completed on July 1, by the Baldwin
Locomotive Works. This locomotive is of the light Mikado
type, the specifications for which call for 5S,000-lb. driving

axle loads, and has been placed in service on the Baltimore

& Ohio.

The orders for standard locomotives first placed by the

Railroad Administration totaled 1,025. Later orders for 390
locomotives brought the total up to 1,415, of which 575 are

light Mikados. This is by far the largest number of any

dome is extended to form the inside welt strip of this seam.

The longitudinal .seams of the conical and front courses are

at the right and on the top center line of the boiler, respec-

tively. These seams are all welded at the ends.

On the basis of Cole's ratios, the boiler capacity rating is

practically 96 per cent of the cylinder requirements in re-

spect to the heating surfaces, and slightly over 100 per cent

in respect to the grate area. The tubes are 2'/; in. in diam-
eter and 19 ft. long over the tube sheet, the ratio of the

diameter to the length of tubes being about one to 100. The
fireijox includes a combustion chamber 24 in. long and is

^ H-^e'V
'v

Boiler of the Railroad Administration Standard Liglit Mikado Type Locomotive

type ordered; the next largest grou[) is the heavy Mikado
type, of which 157 are to be built.

The design of the light Mikado type locomotive is straight-

forward throughout, with nothing of an unusual nature

either in the general design or the details of construction.

The locomotive has a total weight of 290,800 lb., of which
221,500 lb. are on the drivers, and it exerts a starting tractive

effort of 54,600 lb.

The boiler is of the conical wagon top tj'pe, 78 in. in

diameter over the first course and increasing to 90 in. in out-

side diameter at the dome course. The longitudinal seam of

the dome course is on the left hand side of the center line,

and the reinforcing pad on the inside of the shell under the

fitted with a Security arch. The boiler includes the Loco-

motive Superheater Company's Type A superheater with 40

units and is fired by a Duplex stoker. It is fitted with a

Shoemaker fire-door.

The a.sh pan has three center hoppers with swinging drop

bottoms. The opening under the mud ring is 51 j in. wide.

Tlie grates are operated by a Franklin grate shaker.

The frames are of cast steel, 6 in. wide, with a single in-

tegral front rail. The top rail is 6'^4 in. deep over the

pedestal and is 5?s in. deep at the smallest section. The
depth of the lower rails at the smallest section is 4 in. The
taper of the pedestal jaws and binder lugs is one in twelve.

The front rail under the cylinders is 9Js in. deep and the

436
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section is reduced to ojX in. wide by 10 in. deep where the

front deck plate is attached. The trailer frames are cast in

one piece with the trailer fulcrum pin bracket, the equalizer

brackets and the rear deck plate. This casting is attached

to the main frames with fourteen lJ4-in. bolts on each side.

The pedestal liinders are of the usual type, each held in place

by four l^j-in. bolts.

Vertical cast steel frame cross-ties are applied to the front

legs of the forward driving-wheel pedestals and to the rear

legs of the second tind third pedestals. The forward brace

includes an extension at the bottom, which is bolted to the

lower frame rails just behind the cylinders. This carries the

pivot for the front engine truck and the driving brake lever

fulcrums. The top rails are further secured by cast-steel

deck braces, which extend across the frames between the first

and second, and the third and fourth pairs of driving wheels.

The cylinders and valve chambers are fitted with gun-iron

bushings. The pistons are steel of single plate dished sec-

tion. The piston valves are of the built up type, with a

cast-iron body, fitted with gun-iron bull rings and packing

rings and cast-steel followers. King type packing is used

in the piston rod and valve stem glands. The crossheads

have cast-steel bodies, to which are bolted Hunt-Spiller gun-

iron wearing shoes. Steam distribution is controlled by the

SK. 4 Tubes

40. S^'Flues

Sections Through the ebox and Combustion Chamber

Walschaert valve gear, to which is fitted a Ragonnet power

reverse gear.

Cast-steel driving boxes, fitted with Elvin grease cellars,

are used throughout, all having journal bearings 13 in. in

length. The journals on the main axle are 11 in. in diam-

eter, while the others are 10 in. in diameter. The driving

wheels are fitted with brass hub liners.

The leading truck is of the Economy constant resistance

tyi>e and the Hodges trailing truck is used.

The tender has a Commonwealth steel frame. The frame

casting includes the front drawbar pocket and the rear draft

sills, as Well as the truck center plates. The tank is of the

usual type of construction, the comers being formed by

2J^-in. by..-2j4-in. angles. The bottom and top plates are

5/16 in. in thickness, while the sides, and ends are ^ in.

thick. The tank manhole is 18 in. wide by 8 ft. in length

across the tank. This great length materially facilitates

spotting of the locomotive at water plugs.

The tender is carried on four-wheel trucks with cast-steel

side frames and bolsters fitted with elliptic springs. The
wheels are rolled steel, .5.5 in. in diameter and are mounted
on axles having 6-in. by 11 -in. journals.

The specialties include Everlasting blow-off valves, 2-in.

Consolidated safety valves, Ashcroft gages, lj4-'n. Barco

blower valve fitting, Nathan non-lifting injectors, Franklin

ball joints and Radial buffer and Unit safety bar between

the engine and tender.

The principal data and dimensions follow:

General Oata

r.age 4 ft. S'A in.

Service Freight
Fuel Bit. coal
Tractive effort 54,600 lb.

Weight in working order 290,800 lb.

Weight on drivers 221,500 lb.

Weight on leading truck 20,200 lb.

Weight on trailing truck 49,100 lb.

Weight of engine and tender in working order, approx 462,800 lb.

Wheel base, driving 16 ft. 9 in.

Wheel base, total 36 ft. 1 in.

Wheel base, engine and tender 71 ft. 454 in.

Ratios

Weicht on drivers -=- tractive effort 4.0
Total weight -^ tractive effort 5.3

Tractive effort X diam. drivers -r- equivalent beating surface* 730.9
Equivalent heating surface* -r- grate area 70.6
Firebox beating surface ~ equivalent heating surface,* per cent 6.1

Weight on drivers -^ equivalent heating surface* 47.0
Total weight -^ equivalent heating surface* 61.8
Volume both cylinders 18.4 cu. ft.

Equivalent heating surface* -r- vol. cylinders 255.3
Grate area ~ vol. cylinders 3.6

Cylinders

Kind Simple
Diameter and stroke 26 in. by 30 in.

I'ak-es

Kind Piston
Diameter 14 in.
Greatest travel 7 in.

Steam lap 1 J-g in.

Exhaust clearance in.

Lead 3/16 in.

IVheels

Driving, diameter over tires 63 in.

Driving, thickness of tires 354 in.
Driving journals, main, diameter and length 11 in. by 13 in.

Driving journals, others, diameter and length 10 in. by 13 in.

Engine truck wheels, diameter 33 in.

Engine truck, journals 65^ in. by 12 in.

Trailing truck wheels, diameter 43 in.

Trailing truck, journals 9 in. by 14 in.

Boiler

Style Conical wagon-top
Working pressure 200 lb. per sq. in.

Outside diameter of first ring 78 in.

Firebox, length and width 114^^ in. by 84^ in.

Firebox plates, thickness Tube, ^ in.; crown, sides and back, }i in.

Firebox, water space Front, 6 in.; sides and bactc, 5 in.

Tubes, number and outside diameter 216—2J4 in.

Flues, number and outside diameter 40—5 J4 in.

Tubes and flues, length 19 ft.

Heating surface, tubes and flues 3,497 sq. ft.

Heating surface, firebox, including arch tubes 286 sq. ft.

Heating surface, total 3,783 sq. ft.

Superheater heating surface 882 sq. ft.

Equivalent heating surface* 4,706 sq. ft.

Grate area 66.7 sq. ft.

Tender

Tank Water bottom
Frame Cast steel

Weight, approximate 1 72.000 lb.

Wheels, diameter 33 in.

Journals, diameter and length 6 in. by 11 in.

W'ater capacity 10.000 gal.

Coal capacity 16 tons

* Equivalent heating surface := total evaporative beating surface -f 1.5

times the superheating surface.

Electric Locomoti\ts Built in South Manchltria.—
The SO-ton electric locomotives for use by the Fushun col-

lieries are the first built at the South Manchuria Railroad

shops. They are of standard gage. Each is designed to

haul 5S0-ton trains at a speed of 12.9 miles per hour, on the

level, straight track, exclusive of the locomotive. The trolley

voltage is 1,200. They are of the two-bogie t>'pe, each bogie

carrying a 125-hp. motor.



Drafting Modern Locomotives
N. & W. Tests; a Comparison of the Best Results

with the Various Nozzle and Stack Arrangements

BY H. W. CODDINGTON
'J^^ Engineer of Tests, Norfolk & Western, Roanoke, Va.

THE results obtained from the annular nozzles constructed

on a 14-in. diameter circle led to still further develop-

ments, and an annular nozzle conforming to a 16-in.

diameter circle was designed, as the results with the nozzles

constructed on a 14-in. diameter circle did not indicate that

any limiting conditions in diameter had been reached. This
nozzle, which is designated as waffle iron nozzle, style A-S, is

shown as Fig. 14. It was tested out in runs No. S4-55 with a

22-in. diameter stack and a 26^-in. inside extension. In
this size of stack, the exhaust column missed the stack at

the top by an average distance of 3/16 in., though closely

ror Squf^^ol^ D!am.Cir^/e) Secf'onA-B. Seci>onC-0.

Fig. 14—Waffle Iron Nozzle A-5

hugging the walls of the stack for the upper half of its

passage. The exhaust stack diagram for this combination

is shown in Fig. IS. The draft conditions were not nearly

so favorable as those obtained from either waffle iron nozzle,

style A-3, or plain annular nozzle, style A-4a, and the draft

efficiency of 0.040 was much lower. This nozzle was later

tried with a 20-in. diameter stack in runs No. 64-65. While

the exhaust filled the stack at an average distance from the

top of 42J^ in., no improvement in draft condition was

ob.served. The draft efficiency was identical with that ob-

tained from the same nozzle when used with a 22-in. diam-

eter stack. The exhaust stack diagram for this nozzle with

the 20-in. stack, is shown in Fig. 16.

In a further effort to find the proper stack to combine

with nozzle style A-S, a 26-in. diameter stack with a 26^-
in. inside extension was applied. This combination was
tested out in runs No. 47-49 and while no better draft con-

ditions were obtained, there was a slight reduction in ex-

haust pressure which resulted in increasing the draft effi-

ciency to 0.045. The average speed of the.se runs was

slightly below normal, which may have been an influencing

factor in reducing the exhaust pressure and consequently

improving the item of draft efficiency. The exhaust stack

diagram for the combination used in runs No. 47-49 is

shown in Fig. 17. With this combination, it will be noticed

that the exhaust was clearing the stack, entirely missing it

•For pr«e'i'n«[ arliden see Railay Mechanical Bnghteer for June, 1918,
page 331, and July, 1918. page 387.

at the top by an average distance of 2J4 in. for the two
runs.

A plain annular nozzle was constructed, designed on the

lines of a 16-in. circle and conforming to waffle iron nozzle

style A-S, except for the shape of the ports. In the style

A-S nozzle, the total length of the exhaust ports was 6J/$
in., while in the style A-6 nozzle the length was 5J/2 in.

The latter nozzle is shown in Fig. 18. It was tried with
three different sizes of stacks. Run No. 66 was made with
in Fig. 16. Runs No. 52-53 were made with a 22-in. stack.

This resulted in some improvement in the draft production
a 20-in. stack with no indication of increased draft or effi-

ciency. The exhaust stack diagram for this run is sho\vn

as well as a slight improvement in the draft efficiency, which
was 0.042. The exhaust stack diagram, Fig. IS, shows
that the exhaust was missing the stack entirely and cleared

it at the top by an average distance of 2 1/16 in. A 26-in.

stack was applied for runs No. 50-51. The draft was not

as high as that produced with the 22-in. stack, although
the draft efficiency was 0.001 higher due to a slight reduc-
tion in exhaust pressure. By referring to Fig. 17 it will be
observed that the exhaust for these runs was clearing the

Fig. 15—Exhaust Stack Diagrams for Runs 52, 53, 54 and 55

stack and missing it at the top by an average distance of

4J^ in. - These results appear to contradict what has been
observed in previous combinations; i. e., that a better draft

condition is produced when the jet strikes well down in the

.stack. The latter condition prevailed, however, within the

range of possible improvement in draft performance and
may be considered as a law which obtains within that range,

although it docs not appear to apply strictly to the com-
binations when nozzles constructed upon a 16-in. diameter
circle were used.

In comparing the results obtained from waffle iron nozzle

style A-S and plain annular nozzle style A-6, it is noticed

that the plain annular nozzle did not show as high a degree

439
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of efficiency as the waffle iron nozzle, although the differ-

ence is only slight. The highest draft efficiency with the
style A-5 nozzle was 0.045, while. the highest obtained with
the style A-6 nozzle was 0.043.

Since nozzle My\e A-5 did not properly fill the 26-in.

is shown in Fig. 19. It was tried with a 26-in. stack and
a IbYi-'m. inside extension in runs No. 56-57. A draft
of 10.75 in. of water was obtained with a draft efficiency

of 0.046, which shows considerable ini]irovenient in the
draft over that obtained in runs No. 47-40 with the stvle

diameter stack, the outside circular edges of the ports were A-5 nozzle, although the draft efficiency is onl) increiesed

chamfered to an angle of 7 deg. from a horizontal plane by 0.001. The e.xhaust stack diagram for runs No. 56-57

}
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ing the exhaust jet to strike well down in the stack instead
of passing out without coming in contact with the stack
walls, as was the case when the nozzle A-5 was used in
runs No. 47-49.

Nozzles stj-le A-9 and style .\-10. shown in Figs. 20 and

with those presented in Table III, there being included
certain items which are necessarj- for a completion of the
operating record, but to which attention need not be espe-
cially directed. It might be of interest to call attention to
items Xo. 21. 22, and 2,?, which show the average vacuum
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already established by the nozzles built on a 14-in. diameter

circle.

BEST RESULTS COMPARED WITH RESULTS WITH ORIGINAL

ARRANGEMENT

Tables V and VI have been prepared to present a sum-

mary of the best results obtained with the different nozzles

as compared with those obtained with tlie locomotive oper-

ating in its original condition. The results of runs No. 1

and 17 show the performance of the standard arrangement

using a 7-in. diameter nozzle with a "'s-in. bridge and an

18-in. stack from which it is observed that the average ex-

haust pressure was 11.19 lb. per sq. in. and the average draft

8.75 in. of water. The average draft efficiency therefore

was 0.028.

Run No. 5 shows the results of a standard ly^-m. diam-

eter nozzle without a bridge. The exhaust pressure in tliis

combination was reduced to 6.5 lb., but the front end draft

was also reduced to 6.10 in. of water. It will be observed

tliat the average boiler pressure, as well as the speed, were

very low, which would place the results of this run on a

basis that would not be wholly comparable with the others

shown.

Runs No. 41-42 were obtained by the use of waffle iron

nozzle st>le A-o, corresponding in area to a 7>4-in. diam-

eter circle and operating with a 24-in. diameter stack with

Zeyi-'m. inside extension. The results from this combina-

tion were very satisfactor)-, producing a draft of 11.52 in.

of water with an exhaust pressure of only 7.57 lb., resulting

in a draft efficiency amounting to 0.055.

Runs Xo. 72-73 were made with the same stack condi-

tions and the same size nozzle as runs No. 41-42, except

that the shape of the nozzle was changed from the waffle

iron style to the plain annular style. With this combina-

tion, it will be observed that a draft of 12.79 in. of water

was obtained but was accompanied by exhaust pressure of

9 lb., resulting in a draft efficiency of 0.051.

In run No. 2, the locomotive was equipped with a stand-

ard t}'pe of nozzle, 8 in. in diameter, provided with a }i-m.

diameter bridge. This type of nozzle was used in con-

in diameter in 12 in. of length, while in run No. 71 the

ilare was increased to two inches in diameter in 12 in. of

length. This difference in flare, however, did not appear

to iiave any material influence upon the results of the test.

In comjiaring the draft efficiency of these runs, it -is found

that there is a difference of 0.001 in favor of the increased

flare, which is too small to be positively credited to the dif-

ference in the shape of the stack.

Nozzle style A-4b is another of the plain annular nozzles

constructed to give an area equivalent to a 7-15/16-in.

diameter circle and is shown as Fig. 23. This tjpe of noz-

zle was used in conjunction with a 24-in. diameter stack,

26J/$-in. inside extension, in run No. 74, and while the con-

dition of draft was reduced on account of the increased area

Xr^-'^7.3S"(Jppmr^(fui,:fo7%'Oian!.C!rcfe) SectionAS Secfion C-D-

Fig. 20—Plain Annular Nozzle A-9

junction with an 18-in. diameter stack w^hich the exhaust

did not fill until near the top. A draft condition was ob-

tained from this combination which was too low to be satis-

factory for general service conditions, and led to the further

conclusion that little opportunity for improvement in draft

results was possible without changing the standard front

end equipment.

Runs No. 70 and 71 were made with waffie iron nozzle

Ptvle A-3, corresponding in area to a 7j^-in. diameter cir-

c\i. used with a 24-in. diameter stack and a 26 ^-in. inside

extension. The only difference in these two runs was that

in run No. 70 the stack had the standard flare of one inch

Ana-'47JZ (Apprvr £qtjfir^ 7% Diam.Cin:fi) Sec^^on A-3 Section C-D

Fig. 21—Waffle Iron Nozzle A-10

of the nozzle, it is observed that the exhaust pressure was
considerably reduced. In operating with this nozzle, a

draft efficiency of 0.068 was secured. This is a very

efficient combination if the condition of draft is sufficiently

high to produce free steaming results. It is observed, how-
ever, that the draft of 8.63 in. of water is no better than

8.60 in. obtained in run No. 1 with tlie original standard

arrangement, but the exhaust pressure of 4.54 lb. stands

out in strong contrast with the e.xhaust pressure of 11.44 lb.,

which was a feature of run No. 1.

Table VI furnishes additional information relative to the

conditions under which the tests were run. as well as some
of the results obtained from these test runs, but as this table

does not appear to suggest any lack of uniformity in oper-

ating conditions worthy of mention, it will be included

in the published data without further comment.
The diagrams in Fig. 24 have been prepared to illustrate

graphically the improvement that has been made in draft

and e.xhaust pressure conditions, showing in contrast with

the exhaust pressure and draft readings obtained from run
No. 17 with the standard equipment, the exhaust pressure

and draft readings from runs No. 41, 70 and 74. In the

upper section of the diagram the exhaust pressures are

plotted, while in the lower section the draft readings are

presented. Both items have been plotted against speed in

miles per hour. It was found in plotting these diagrams
that straight lines appeared to represent the trend of the

results within the range of speeds observed, which range

was necessarily limited. These straight lines have been
drawn through a mean point on the curve, which is repre-

sentative of the average speed and the average exhaust

pressure readings for t!: exhaust pressure diagrams, and of

the average speed and the average draft readings for the

draft diagrams.

The high exhaust pressure existing with the standard

arrangement is shown by the high position of the exhaust
pressure line for run No. 1 7. It will also be observed in

the draft diagram that the results of run No. 17 took the
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lowest position; hence it may he said that the standard
front end arrangement produced a condition of maximum
exhaust pressure and minimum draft. In run Xo. 41, the
reduction in exhaust pressure is remarkable: at the same
time the draft conditions have been materially improved.
Run Xo. 70 illustrates a still lower exhaust pressure with
draft conditions ranging between the results of runs Xo.
17 and 41, while run X'o. 74 shows a remarkably low ex-
haust pressure with a draft practically equal to tliat of run
Xo. 17. A comparison of the lines for runs X'o. 17 and 74
shows impressivelx- the appreciable improvement that has

-HH-^ RunNo.SS

-^iX^J-^RunNo.W

'jj
' s PvnNo.SS

-J \,-lifiiLn,io.6c

fT

RunNo. 9/

RunNo. &Z

Fig. 22—Exhaust Stack Diagrams for Runs 58, 59, 60, 61 and 62

been accomplished in the reduction of exhaust pressure,

while, at the same time, practically equal draft has been

maintained.

From the data given in Table V, a selection of the proper

front end combination to give the best results can conveni-

ently be made. Operating with a nozzle equivalent to a

7J/2-in. circle, it is observed that waffle iron nozzle A-3
used in nms Xo. 41-42 with a 24-in. diameter stack and a

26J/2-in. inside extension, gave results sufficiently excellent

to justify the recommendation of this combination as stand-

ard for mountain type class Kl locomotives. If the loco-

motive can be operated successfully with a lower draft, the

waffle iron nozzle, style A-3, may be enlarged to correspond

in area to a 7j'^-in. diameter circle, as is illustrated in the

results from runs X'o. 70 and 71; but if the locomotive can

be operated successfully with a draft equal to that formerly

obtained with the standard equipment, depending upon the

reduction in exhaust pressure to improve the performance,

it is found that nozzle style A-4b, corresponding in area to a

7-15/16-in. circle, as used in run Xo. 74 with the same
stack combination, will give excellent efficiency results. It

may be of interest to state that the first two combinations

mentioned have been in service through the winter months
without any complaint being registered against the steam-

ing properties of the locomotives. There are now sixteen

class K-1 locomotives equipped with the 24-in. stacks and
waffle iron nozzles corresponding to either 7^-in. or 7j'^-in.

area circles.

It will no doubt be both profitable as well as interesting

to draw .some deductions as to the effect of the reduction of

exhaust pressure upon the performance of the locomotive.

Considering again Table V and comparing the average re-

sults of runs S'o. 1 and 17 with the average results of runs

No. 70 and 71, it is observed that an average reduction

in exhaust pressure to the extent of 4.91 lb. per sq. in. has
Ix-en obtained in the improved arrangement. This reduc-

tion is equivalent to the elimination of resistance in the
cylinder to the amount of 139 hp. that is, the engine oper-
ating under the above-mentioned conditions is capable of
developing 139 more horsepower than it was under the orig-
inal conditions of operation. At the same time, the draft has
been increased from 8.75 to 9.96 in. of water. The differ-
ence in the performance of the locomotive due to the change
in front end arrangement is still more pronounced when
applied to the results obtained with the st>le A-4b nozzle
with area equivalent to 7-lS/16-in. diameter circle, where a
reduction in back pressure of 6.65 lb. per sq. in. was ob-
tained. This is equivalent to a reduction in cylinder resist-
ance of 188 hp. Under this condition, however, the draft
has not been improved, in fact it is slightly lower, being
8.63 in. while the average of the two runs with the standard
equipment was 8.75 in.

This reduction in exhaust pressure not only means an
increase in the power of the locomotive, but it suggests a
decrease in fuel consumption on the basis of equal work
demanded. Assuming 5>^ lb. of coal per i. hp. hr., which
is a conservative assumption, the locomotive equipped with
the waffle iron nozzle, style .\-3. working under the same
load conditions as formerly, should consume 764 lb. less
coal per hour, while the locomotive equipped with the style
A-4b nozzle, working under the same conditions of load
and speed as formerly should consume 1,034 lb. less coal
per hour.

While no accurate account was taken of the coal con-
sumption during the progress of the test, a quite perceptible
difference in fuel consumption was observed after certain
of the annular nozzles were applied. In runs with the
standard front end arrangement it was not possible with a
full tender of coal to run from Roanoke to Christiansburg
and then make two additional runs from Elliston to Chris-
tiansburg, but after the more efficient annular nozzles were

^rta - 49.3S (/Ipproi. Eijuiir. fo 7/J Oiam. Crck) Seo fia

Fig. 23

—

Annular Nozzle A-4b

applied it was possible to run from Roanoke to Christians-

l>urg and then make two, and sometimes even three, trips

between Elliston and Christiansburg without securing

additional fuel.

CU.VCLUSIONS.

The foregoing consideration of the data obtained from
thesi tests leads to the following conclusions:

(1)—Considering the original standard nozzle, it was
found that slightly higher draft and draft efficiency were
obtained by the use of a bridge. The only exception to this

law was the comparison with the 9-in. inside stack exten-
sion, in which the draft efficiency was higher but the draft

itself was reduced.

(2)—In determining the proper length of inside exten-
•^ion for the stack and the proper location for the exhaust
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column to strike the stack, it was shown that the best

results were obtained with the long extension, which was

26^ in. long measured from the joint, or ,55 in. measured

from the smoke arch. Shortening the inside stack extension

has the same effect u])on the relationship of the exhaust

column and the stack as increasing the size of the stack.

It was further observed that the best draft conditions were

obtained when tlie exhaust struck the walls of the stack at

a distance from the top ecjual to 70 per cent of the total

length of the stack.

(3)— It was furtlier conclusively demonstrated that the

possibility for improvement with the present standard type

of nozzle was exceedingly limited, as the various alterations

in the sizes of the standard nozzle with and without a

bridge and variations in stack dimensions did not suggest

the possibility of any marked ini|)rovement over the original

arrangement.

(4)—The best results were obtained with annular-

shaped nozzles constructed on a 14-in. diameter circle, used

with a 24-in. diameter stack and a 26J/^-in. inside exten-

sion. The draft required to guarantee a free steaming loco-

motive under normal conditions will govern the size of the

nozzle ports.

Recognition should be given especially to tlie fact that

increa.se in draft efficiency of 76 per cent. Efforts are being
continued with the expectation of augmenting this favorable

showing.

Fig. 2-1— Exhaust Pressure and Draft Diagrams for

70 and 74, Showing Graphically the Improvement Effected

Efficiency.

the data secured and the results oljtaincd were made pos-

sible by the opportunity presented for the operation of the

locomotive in special service, where all of the operating

conditions were under the control of those in charge of the

test. To this opportunity is due the alsility to observe

the effect of slight changes in the front end arrangement

which could not have been detected under less favorable

conditions.

The results that have been obtained Ijy changing the

front end arrangement of this class of mountain-t\pe loco-

motives suggest that there is a wide field for imjirovement

in draft conditions on other modern types of locomotives,

and it is not at all improbable that the same principles

might be applied to smaller locomotives with equall\- good

results. As has already been stated the same principles are

now being applied to a Norfolk & Western class M-2 Con-

solidation type freight locomotive. Encouraging results

have already been realized in an increase of ,>0 jier cent in

draft, a decrease of 22 per cent in exhaust pressure, and an

RULES FOR DELIVERY AND TRANSFER
OF LOCOMOTIVES

The following rules for the purjwse of expediting the de-

livery of new locomotives from the builders and also of

facilitating the movement of locomotives to and from foreign

line sho[)s for repairs will be issued at the instance of Frank
McManamy, mechanical assistant to the director of the di-

vision of operation:

Builders will be required to put the locomotive in condi-

tion for service before leaving the plant, and new road loco-

motives, except oil burners moving over lines which are not

equipped to provide fuel, will be delivered under steam and
be used in hauling a train when practicable. Thev will be

accompanied by a messenger furnished by the builders, whose
duties will be to see that bearings run cool and that the ma-
chinery is properly cared for until the locomotive is delivered.

Road locomotives repaired at foreign line shops will be

returned to the home line under steam, hauling a train when
practicable.

Road locomotives sent to foreign line shops for repairs

will be sent under steam when their condition will permit,

hauling a train when practicable.

Each road will give to such locomotives the same care and
attention they give their own power and will be held respon-

silile for their condition whether delivered to connections or

home line.

The use of such locomotives when moving under steam
will be accepted as full payment for transportation charges.

Such locomotives will be given preferred movement and
will not be held at terminals except for rest for crews, and
necessary repairs. Switching locomotives and other light

locomotives not suitable for ser\'ice on delivering line, and
oil burners passing over lines which are not equipped to pro-

vide fuel, mav be handled dead in train in the usual waj'.

To avoid disputes as to pa}inent of rental for United

States locomotives when transferred from one railroad to

another, the following rule will govern : "All mechanical

delav at the point of delivery, i. e., the necessan,- delay in

making the locomotive ready for service, will be charged to

the delivering road. All delay at such points after the loco-

motive is made ready for ser\-ice will he charged to the re-

ceiving road.'"

SCHEDULE FOR THE APPLICATION OF
SUPERHEATERS

Circular letters have l)een sent out by the regional direc-

tors, .stating that for the purpose of helping to conserve fuel

and increase the efficiency of locomotive operation, it has

been decided to put into' effect a locomotive superheater

schedule as follows:

1. Eocomotives in shop receiving Class 1, 2 or 3 repairs

will be superheated as material is available and labor con-

ditions will permit.

2. Eocomotives in freight or transfer service, having

.1 0.000 II) or more tractive power, and in passenger service

having 2.^,000 lb. or more tractive power, will have prefer-

ence, and locomotives with the longest prospective life will

be first equipped.

.5. If superheater material is on hand for locomotives not

covered bv the above ruling it should be used on smaller

engines if not interchangeable with larger ones: the idea

being to obtain the Iienefit of its use rather than to have it

remain in stock laecause of not conforming to the above re-

quirements.



N. & W. 267-Ton Mallet Locomotive
Tractive Effort 104,300 Lb. Compound, 135,600 Lb.

Simple; The Tender and Its Trucks of Unusual Design

BY H. W. REYNOLDS

THE Norfolk &: Western has used Mallet locomotives

in general road service for the past five years. Realiz-

ing the need of a more powerful locomotive of this

t\-pe, it has built and now has in use a large 2-8-8-2 Mallet.

This locomotive, known as Class Y2, was built in the com-

pany's shops at Roanoke, Va.

On account of the limited clearances, compactness in de-

sign was necessary in order to obtain proper proportions. It

was found that low pressure cylinders 39 in. by 32 in.

were as large as could be used, and in order to secure a

cylinder ratio of 2 ','2 to 1 it was necessarj- to use high pressure

the flexible connections in the oil pipes to the low pressure

cylinders, which have been a source of trouble. All other

cylinder lubrication is furnished by sight feed lubricators.

The pistons are built up of cast steel centers with cast iron

wearing rings. While this design is not as light as the rolled

steel piston, it is desirable because of the ease with which a

new wearing ring may be applied, without necessitating the

piston being again fitted to the rod.

Steam distribution is controlled by the Baker valve gear

and the Norfolk & Western Class AT standard power reverse

gear. Hancock pneumatic cylinder cock operating cylinders

"5
1

^'4>
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tube sheets, and a combustion chamber 5 ft. 2 in. in length.

The front end is arranged for the use of an annular ported

exhaust tip. The ports are laid out in a 12-in. circle and

are proportioned to provide an area equivalent to that of an

8-in. circular nozzle. The emergency e.xhaust from the high

pressure cylinders is led through an elbow, cast integral

with the exhaust stand, to an outside annular chamber. This

Electrically Welded Firebox Seams

discharges through an opening in the exhaust tip placed be-

tween the low pressure exhaust ports. The exhaust pipe dis-

charges into an inside extension stack 22 in. in diameter,

the bottom of which is located about 22 in. above the tip.

An unusual feature of boiler construction will be noticed

in the fourth ring over the combustion chamber. By using

a thin plate 13/16 in. thick in this location, over 3,000 lb. of

boiler plate steel w-as saved and the required strength of the

boiler maintained. The dome is located on the second course

of the boiler just in front of the gusset sheet, in order to

obtain sufficient height for the Chambers' throttle valve. The

The Annular Ported Exhaust Tip

firebox and combustion chamber of the boiler are electrically

welded throughout, thus eliminating tlanging and the possi-

bility of cracks after two or three years of sers'ice. The tubes

are located well up in the back tube sheet to prevent clogging.

TonkBMimafMM/e Xij'jTSf
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Elevation and Half Plan of the Tank
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It has been found tliat a number of the lower tuijes located

close to the bottom of the sheet are practically of no value,

as they rci^uire constant attention to keep them open.

The boiler is fitted with the Sentinel low water alarm. The
value of this device lies not only in the elimination of burnt

or damaged crown sheets, but the water in tiie lioiler may be

worked at a lower level, resulting in increased superheat tem-

peratures. The efficiency of the superheater on large loco-

motives, particularly on those with long boilers, is fre(|uently

The Back Head and Tube Sheet Layout

perceptibly lowered, due to the tendency of some engineers to

carry the water at too high a level. Perfect confidence ma\'

be had when carrying the water at a low level on a locomo-

tive equipped with this alarm, for the reason that sufficient

time remains after the alarm has sounded to fill the boiler

to the i)roper level without danger of damage.
Two Sellers non-lift injectors, each having a capacity of

7,500 gal. of water per hour, are located one on each side

of the engine under the cab with the steam control valves

Interior View of the Cab

located outside and in front of the cab. Coal is fired by
means of the Duplex stoker, and from road tests the boiler

has been found to steam freely.

The smokebo.x front is of steel plate in order to provide

support for the air pumps.

Among the special features of the equipment of the loco-

motive are Radial buffers, Graham-White Perfect sanders,

and Pyle type K headlight equipment.

The construction of the tender differs niaterialh' from usual

—^-^^r^f^-f^^'^

Plan and Elevation of the Norfolk &. Western Class T-27 Tender Truck
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practice. The tank is made of structural shapes and the

frame is built into it, resulting in increased strength and de-

creased weight. The body bolsters are located in the tank
over the truck centers and two intermediate diaphragms are

located between the body bolsters. Between the diaphragms,
between diaphragms and bolsters, and between the rear bol-

ster and the end of the tank, lateral bracing is placed to fur-

nish the necessan.- strength against bulging. The center sill,

riveted underneath the tank, is a Bethlehem H-section, which
extends from a point just in front of tlie front truck center

to a point back of the rear truck center. Carefully fitted and
riveted to the front end of the center sill is a steel casting

arranged to support the front water legs. This casting also

contains pockets to receive the drawbar and safety bars. .\

gal of water and 20 tons of coal. The design has been found
to be very successful.

The tender is carried on two 75-ton si.\-vvheel non-pedestal

trucks, the design of which is a departure from the Lewis six-

wheel freight car truck in use on the Norfolk & Western.

Helical springs are used in the Lewis truck and the open-

ings in the side frames for receiving the springs and bolster

arms are so located as to throw two-thirds of the load coming
on each side frame on the journal boxes of the outside pairs

of wheels. By this method proper weight distribution is ob-

tained, but it is necessary in order to keep the wheel base

within reasonable limits to have the nest of springs in each

side frame close to the outside pairs of wheels and arrange the

neck of the body bolster to clear the wheels with springs solid.

liPhfe

BxJrBokfer.

Sections Showing the Tender Bolster an-J Diaphragm Construction

Steel casting is riveted to the back end of the center sill, to

either side of which draft arms are riveted. These draft arms

extend to the rear of the tank, where they are held in position

by knee braces built up of jjlates and angles. Sessions draft

gear is used in connection with the Farlow one-key attach-

ment.

Short steel castings arranged with side bearings are fitted

each side of the center sill over the truck centers and arc

securely riveted to the center sills and tank floor. These cast-

ings serve to transfer the load from the body bolsters to the

truck centers. Cast steel knees are riveted to the center sill

and tank floor at each diaphragm to jjrovide the center sill

with Inicr.-.l -tiffnc-- Tbi- t.ndir lia~ :i raf.acity of 12,000

When the attempt was made to u.-e elliptic springs on the
Lewis truck it was found difficult to get them in and clear
the wheels, so the 75-ton elliptic spring tender truck, known
as Class T-27, was developed. On this truck the openings
in the side frames arc located midway between each two pair?
of wheels. This location causes the middle pair of wheels
to be loaded in a larger ])roportion than the outside pairs
In order to remove the excess load from the middle wheels,
the elliptic springs are placed on seats, each of which rests

on one end of a lever pivoted in the side frame between the
opening :\nd the middle wheels. The other end of each lever
rests against the bottom end of a strut, the top ends of which
react again."-:! the end of a lever pivoted to the side frames
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over the middle journal boxes. It will be seen that with the

levers properly proportioned, the weight on the springs will

cause an upward ihru.-t to be exerted on the levers pivoted to

the side frames over tlie middle journal boxes equal to the

amount of the excess weight on the middle pair of wheels.

This relieves the middle wheels of the excess loading and

gives the same weight on the rail for all three pairs of wheels.

To one side frame on each side of the truck is bolted

rigidly the journal boxes of the outer and middle pairs of

wheels, while to the other frame is bolted the journal box

of the outer pair of wheels, and the end of the frame is

passed into and rests on the rigid side frame over the middle

journal box to form a flexible connection.

The usual practice of making the members at the top and

bottom of the side frame openings parallel is not followed for

the reason that the load is applied to the side frames at a

single point under the center of the columns next to the

middle wheel, the columns and wearing surfaces toward the

outer wheels acting only as guides for the bolster arras. This

permits the side frames being designed in perfect truss form.

Axles with standard M.C.B. 5^ in. by 10 in. journal boxes

are used. The brake beams are hung from the side frame

and the design of brake rigging is the same as that in use

on the Lewis truck. The truck bolster is of cast steel in one

piece, with the ends of the arms arranged to fit over and rest

on the elliptic springs. On account of ample space being

provided by the design of the tank, the side members of the

body bolster are made deep where they pass over the middle

axle. Ample wearing surfaces are provided, and the absence

of all bolts and pin connections will be noted.

The principal data and dimensions of this locomotive are:

Ge.>jer.\l Data
4 ft. S'A m.

: Freight
Bit. coal

Tractive effort', ' compound' '.'.'.'.'.'. ..'.'.' 104,300 lb.

Tractive effort, simple J«'nM h
Weight in working order "5,000 b.

Weight on drivers "72,000 b.

Weight on leadmg truck
if'SSo lbWeight on traihng truck ,i7'Sm Ih

Weight of engine and tender in working order
?t(?^^ !^-

Wheel base, driving, both units „ Ir ? ?°"

Wheel base, total • •

J/
"• * °-

Wheel base, engine and tender v.; it. iiyi m.

Ratios

Weight on drivers -H tractive effort ^-'^

Total weight -^ tractive effort ^
Tractive effort X diam. drivers H- equivalent heating —-'—
Equivalent heating surface* -=- grate area....

Firebox heating surface H- equivalent heating

Weight on drivers -;- equivalent heating surfac

Total weight -i- equivalent heating surface .

.

Cylinders
Kind V/,>:---VVo- K"'',°""n
Diameter and stroke 24H m. and 39 in. by 32 in.

Valves „.
Tr:_ J Piston

COAL GATE HOLDERS
BY JOHN H. NAGLE

Chid Draftsman, Buffalo. Rochester & Pillsbur(h

Many forms of coal gate holders on locomotive tenders

are in use and it is often difficult to keep them in good con-

dition because they are subject to hard service, especially

when loading the tanks at terminals.

To overcome this difficulty, the B. R. & P. has designed

a simple arrangement composed of a chain and keeper.

Referring to the illustration, .4 is an elevation and B a plan

view of the tank showing the detail arrangement of coal gate,

chain and keeper. The chain is a 34 -in. straight link

standard chain, which is firmly riveted to the inside of the

gate as indicated at point C. The keeper is also firmly

M—JL—?s.—I

^jK^i'^JA.

Gage
Servi
Fuel

rface* 680.6
89.4

face,* per cent 5.6

55.0
62.3

.H. P.. 14 in., L. P., 17

Driving, diameter over tires ^°

Driving, thickness of tires ,',"" i." '<i

Driving journals, main, diameter and length 11 in. Dy l^

Driving journals, others, diameter and length 11 m. by 1

Engii
Engii

Coal Gate Holders

attached to the tank by 'j-in. rivets as indicated at point D.
With this device the gate may be held in any position

desired by simply hooking the proper link of the chain into

the keeper. When the coal gates are closed the chains hang
free, there being, of course, a chain and keeper for each

door.

The small lifting gate marked E has been found useful

in preventing the loss of coal, as for example, when moving

a dead engine with a loaded tank. The entire arrangement

has been satisfactory, meeting all the requirements of the

enginemen and has, therefore, been adopted as standard.

30

Trailing truck wheels, diameter / ".• •
"tl ' , n '

Trailing truck, journals 6 m. by 10 in.

Boiler
S,yle Wagon top

Working pressure 230 lb. per sq. in.

Outside diameter of first ring ;";''v o V"
Firebox, length and width 12 ft- by 8 tt.

Firebox plates, thickness ,•.•;•;-: .V • •

;T5
!"

Firebox, water space Front SVi m., back 5 in., sides 454 in.

Tubes, number and out.s;de diameter 285—2% in.

Flues number and outside diameter 53—5^ in.

Tubes and flues, length .24 ft.

Heating surface, tubes and flues 5,834 sq. ft.

Heating surface, firebox including arch tubes 482 sq. ft.

Heating surface, total 6,316 sq. ft.

Superheater heating surface 1,510 sq. ft.

Equivalent heating surface* 8,581 sq. ft.

Grate area 96 sq. ft.

Tender.
Tank Water bottom
Weight 212.000 lb.

Wheels, diameter 33 in.

lournals, diameter and length S'A in. by 10 m.
\Vater capacity 12.000 gal.

Coal capacity 20 tons

•El' valent heating surface = total evaporative heating surface + 1.5

times the supei heating surface.

Trains by Water-Power.—The special correspondent of

the Daily Mail, London, reports that in a debate on rail-

ways in the Spanish Senate, Senor Cambo said the govern-

ment was occupied with a large scheme for the development

of hydro-electrical energy, and more than hinted at the ex-

istence of a plan for working thus the main railways of the

countr}'. As the industrial development of Spain is held

up for lack of communications and transport, and as trans-

port at present depends on coal, the importance of this

project can hardly be exaggerated. It is interesting to note

also that practically all hydro-electrical plants in the country

are run with German machinery, and that their usual com-

mercial forethought has been displayed in a systematic cul-

tivation of the subject as well as in a good deal of surveying

and buying of properties where this power could be developed

on a large scale. There is enough water-power in Spain to

do the whole work of the country.



GAR.
DEPARlMEf^

RECLAIMING GAR AXLES

The enormous increases in the prices of iron and steel

products since the outbreak of the war have created a greater

incentive for reclaiming materials. Heavy parts which are

used in large numbers furnish especially attractive fields for

effecting savings. Until quite recently the reclaiming of car

axles has been practiced by very few roads, but at the present

time it is being done at a number of shops and by a variety

of methods.

There is no single process which is best under all condi-

tions. There are four common defects for which axles, other-

wise in good condition, may be removed from service. The
collar may be too thin or the journal may be too long or the

it down under a steam hammer from the center to the collar

on the wheel seat to increase the distance between the inside

fillets on the journals. The collar on the journal is also

broken do\\'n with swedges in this operation. Each end of

the axle is lengthened about one-fourth to one-half inch in

this way. After this a short heat is taken on each end of

the axle and it is upset in a 6-in. Ajax forging machine.

The machine in which this work is done has a special back-

stop which insures the axles being made to the proper length.

About }i~in. is left at each end to be turned off in the lathe

and the collar is made about ^s-in. over size. To take care

of any surplus stock on the a.xle, a groove is provided in the

die at the end of the collar into which the extra metal is

forced when the axle is upset. After the forging work is fin-

Forging Machine with Special Backstop for Reclaiming Axles.

diameter of the wheel seat or journal may be under the limit-

ing dimensions. In the first two cases the axle can be built

up at the point where the greatest wear has occurred by weld-

ing. The chief advantage of this method is that the axle

after reclaiming is of the same nominal capacity as before.

In ca.se the diameter of the wheel seat or the journal is below

the limit, it is the usual practice to convert the axle to the

next .smaller size.

The reforming of the axles is a job requiring special equip-

ment. Where a forging machine of sufficient capacity is

availai^le the work can be done quickly and cheajjly. About

two years ago the Atchison, Topeka & Santa Fc fitted up a

forging machine at its Topeka shop for doing this work and

has reclaimed several thousand axles. The first operation in

reclaiming the axle is to heat one end in a furnace and draw

ished the axles are placed in a furnace and thoroughly an-

nealed to restore the proper structure in the metal. This is

an essential part of the work, as it has been found that axles

taken from service, though apparently in good condition,

often will not pass the M. C. B. drop test due to fatigue and
crystallization. Axles which have been reformed by the

process described aljove and properly annealed are superior to

now axles as the increased diameter at the center gives them
additional strength.

The work of reclaiming axles cannot be handled satis-

factorily on a forging machine of less than 6-in. capacity.

There arc few railroad sho])s that have such large machines
available, but the savings effected are so great that roads hav-

ing a considerable number of cars would find it economical

to install machines for this work alone. At the present time
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the cost of a new 5-in. by 9-in. a.xlc is about $,vv60. The
scrap value of a S^^-in. by 10-in. axle is $17.30 and the cost

of reclaiming it in the forging machine is $1. Thus, for

each 55^-in. by 10-in. axle made into a 5-in. by 9-in. axle

there is a saving of $17.30. The savings effected Ijy reclaim-

ing S-in. by 9-in. and 4,>4-in. by 8-in. axles are $12.80 and

$8.55, respectively. During the first eleven months in which

the forging machine at Topeka was in use there were re-

claimed 1,120 53X-in. by 10-in., 1,427 5-in. by 9-in., and

Dies Used for Forming the Ends of the Axles

1,589 4,'4-in. by S-in. axle.*;. The savings effected amount
to more than $40,000, although the machine was in use only

a part of the time on this work.

STEEL GAR SILL STRAIGHTENER

little sledging is usually necessary, especially on the center

sills, and if the device shown jjetwcen the sills is set properly

the operator simply sledges the bent sill until it is in place.

This operation is now done .55 to 40 per cent cheapwr than

CoO/i'



Automatic Straish.t Ai. ahe Test Trail: of 100 Cu

Road Tests of the A. S. A. Brake
100 Car Train Run on Virginian with A. S. A. and

Combinations of A. S. A. and Westinghouse Brakes

ON July 4, 1918, a train of 100 loaded coal cars having

a gross weight, exclusive of the locomotive and

caboose, of about 7,600 tons, equipped throughout

with Automatic Straight Air brakes, was run over the Vir-

ginian Railway from Princeton, \\'. \'a., to Roanoke, Va.

This train was run as the last of a long series of tests, in-

cluding both rack and road tests, which have been conducted

by the Bureau of Safety of the Interstate Commerce Com-

mission to determine the practicaijility of the Automatic

Straight Air brake system, controlled by the Automatic

Straight Air Brake Company, New York. Following the

97-mile run from Princeton to Roanoke, the Automatic

Straight Air brake equipment on fifty cars was replaced with

the Westinghouse equipment generally in use on the class of

cars of which the train was made up. The train, thus

equipped, was run from Roanoke to \'ictoria, Va., a distance

of 12.3 miles, with the A. S. A. equipment at the head of the

train and the ^^estinghouse at the rear, and from Victoria

to Sewalls Point (Norfolk), Va., 120 miles, with the West-

inghouse equipped cars at the head of the train and the

A. S. A. cars at the rear.

The test train was made up of 100 52,!-j-ton hopper coal

cars averaging about 41,600 lb. light weight, a Mikado type

locomotive and a caboose chronograph car. Helper service

was available throughout the trips over the Third and Second

divisions, but the helper locomotive had no part in the brake

operations. The cars are regularly fitted with Westinghouse

10-in. freight brake equipment, including K-2 triple valves.

FUNCTION'S OF THF, A. S. A. liKAKK

The Automatic Straight Air Brake car equipment of the

type with which the train was fitted, consists of a triple

valve with separate service and emergency sections, and a

change-over valve.* In addition to the usual type of brake

cylinder and auxiliary reservoir, the equipment includes a

•For a complete descript

(the ty(>e with whirh Ihi

MccUantcal Enfiineer for

ion of the thrcc-iinil tvpc A. S. A, car cr-iipmcti

? test train was c(|iiipi>C(l>, sec the fCothvi

November. 1917. pane 633.

service reservoir which during service operations is in effect

a part of the train pipe, providing the necessary train line

volume from which to furnish air for ser\'ice applications.

The engine equipment consists of a high volume feed valve

and a compensating valve. The former performs the same
functions as and replaces the slide valve feed valve, while the

latter replaces the equalizing discharge valve of the engineer's

Ijrake valve, and in addition to performing the functions of

that valve, automatically maintains train pipe pressure while

the brake valve is in lap position, at whatever point was es-

tablished by the preceding position of the valve.

Essentially the functions of the Automatic Straight Air

brake equipment arc as follow

:

( 1 ) Rapid serial action in service applications and in

quick release.

(2) The maintenance of uniform and constant brake

cylinder pressure, irrespective of piston travel or cylinder

leakage. The cylinder is fed from the brake pipe, the

pressure in which in turn is maintained by the compensating

valve while the brake valve is in lap position.

(3) Graduated release, permitting a variation of brake

cylinder pressure at the will of the engincman.

(4) Quick release when desired.

( 5 ). Emergency applications of the brake available at

any time during or after any service application, and an au-

tomatic emergency application on full depletion of train pipe

pressure.

PURPOSE OF THE TF.STS

The purpo.se of the three 100-car test runs, the first of

whirh was made on July 4, was. first, to demonstrate the

abilit)' of the .\. S. A. equijiment to handle the longest trains

ordinarily operated under any conditions, down long heavy

grades, and, second, to detennine the ability of the A. S. A.

equipment to operate successfully when combined in trains,

including brakes of existing types. The train was equii)ped

iVjr tlic collection of complete data as to the perfonnance of

the brakes on f)r.u1irally every car, each car, with one ex-
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ccption, being fitted with a trainagraph, recording brake

pipe, auxiliary reservoir and brake cylinder prc^^sure. A
chronograph in the caboose provided a continuous chart on

which was recorded the time of each brake valve movement,

the time of application and release of the brakes on the first,

fiftieth and one-hundredth cars, and the usual data as to

speed, mileposts, etc. In addition to the trainagraph record

of brake valve movements, constant telephone communication

was maintained between the locomotive and the caboose.

The locomotive and chronograph car each was ccjuipped with

a speed recorder. In addition to the equiiimcnt tor the ob-

servation of brake conditions, pyrometer connections were

made through slip rings on the a.xle to the rim. plate and

hub of one of the rear wheels on the one-hundredth car, as

well as to the brake shoe,' from which temjierature obser\-a-

tions were taken during periods of heavy braking.

To demonstrate the characteristics of the Automatic

Straight Air Brake for heavy grade work, the First division

of the Virginian Railway from Princeton, W. Va., to

Roanoke, Va., was chosen. Beginning at a point about two

miles east of Princeton is a 1.5 per cent compensated grade,

nearly 11 miles long, ending at Kellysville, which, from the

standpoint of braking conditions, is the greatest obstacle im-

posed in the way of loaded train movement. The length of

trains operated down this grade is limited to a maximum of

practiced with existing types of equipment, brake cylinder

pressure once established, need never be fully released as

long as a retarding force is required. On the basis of a

braking power of 60 per cent of the light weight of the cars

at 50 lb. brake cylinder pressure, an average co-efficient of

brake shoe friction of 20 per cent and a train resistance of

about 3.5 lb. per ton, a rough calculation indicates that a

uniform speed of 15 miles an hour should be maintained

down a 1.5 per cent grade with a constant cylinder pressure

of 20 lb. The schedule of the te^t run down Kellysville hill,

therefore, called for the maintenance of approximately 20 lb.

cylinder pressure, that is, a 10-lb. brake pipe reduction, to

be slightly raised or lowered by the manipulation of the

brake valve between lap and running positions, and lap

iind application positions, as the speed of the train seemed

to require.

E\-EXTFUL RUN DOAVX KELLYS^^LLE HILL

Three incidents interfered with the strict following out of

this plan during the first three and one-half miles down the

hill. At the first application of the brakes an unnecessarily

large brake pipe reduction was made and held too long, with

the result that the train was stopped after having proceeded

about one and one-half miles from the top of the grade.

During this stop a maximum cylinder pressure of 32 lb. was

•Second Division First Division

34-0 SZS Z7S ZSO Z2S ZOO I7S /SO IBS 100 7S

Profile of the Virginian Railway from Princeton, W. Va., to Sewalls Point, Va.

85 loaded cars. The uncertainty of the control of the brakes

throughout the train has made impracticable the successful

operation of longer trains.

From Kell)-sville east for about two miles the grade is

slightly ascending, followed by about four miles of .8 per

cent descending grade. From Rich Creek this grade is fol-

lowed by about 43 miles of light ascending grade, most of

which does not exceed .2 per cent. Succeeding tliis is an-

other 1.5 per cent descending grade. This one, however,

does not exceed seven miles in length and offers less diffi-

culty in train control than Kellysville hill. The remainder

of the First division is made up of a broken light, eastbound

descending grade and offers little of interest from the stand-

point of brake operation.

From Princeton to Kellysville the cars were all operated

in graduated release, and 90-lb. train line and 1 10-lb. main
reservoir pressure were maintained, in accordance with the

practice of the road. When operating in quick release posi-

tion the Automatic Straight Air brake equipment provides

the engineman with direct control of the brake cylinder

pressure throughout the train. With the train so equipped,

instead of resorting to the cycling method of brake operation

recorded on the last car. The brakes were released and the

train started in about eight minutes after the stop and about

one minute later, when the speed had attained 11 miles per

hour, an emergency application was effected by the blowing

off of a hose on the rear end of the ninet\^-fourth car. This

occurred just after a 10-lb. brake pipe reduction had been

made on the engine: nevertheless, the emergency action was
eS'ective throughout the length of the train, which came to a

stop without noticeable shock at either end. Following this

incident, five minutes after the train had again been started,

the train parted between the eighty-fourth and eighty-fifth

cars, due to the slipping by vertically of the coupler knuckles.

This occurred about four minutes after a brake pipe reduc-

tion of approximately 10 lb. had been made, and again the

emergency application of the brakes brought both ends of the

train to a smooth stop about 125 ft. apart.

The remaining eight miles of the grade, from Ingleside to

Kellysville. were traversed in 30 minutes, without incident.

From the time the brakes were applied after the train was

started until the final stop in Kellysville yards, the brakes

were never fully released. The brake cylinder pressure on

the hundredth car varied up and do^^"n between 10 and 30 lb.



August, 1918 RAILWAY MECHANICAL ENGINEER 455

and with a few exceptions which were of only short dura-
-tion the speed variations were between 14 and 21 miles
an hour.

During the run ending with the stop at Kellysville, pyrom-
eter readings of wheel temperatures on the one-hundredth
car showed a maximum temperature of 2S0 deg. F. in the

rim, 190 deg. in tlie plate and no rise in temperature in the

hub of the wheel; the maximum temperature of the brake
shoe was 670 deg. F. These maximums were reached as

the train stopped at Kellysville. Examination of the wheels
on the rear half of the train indicated a high degree of
uniformit}- in temperature. That the same condition applied
generally throughout the train is well indicated by the aver-

The Rear End cf the One- Hundredth Car. Shewing the A. S. A.

Brake Equipment and the Trainagraph

age cylinder pressures maintained during the run from Ingle-

side to Kellysville. Following the test, the trainagraph

records of cars 1, 25, 50, 75 and 100 were removed and the

average cylinder pressures obtained by planimeter measure-

ments. These averages were: Car 1, 24.88 lb.; car 25.

24.4 lb.: car 50, 21.36 lb.; car 75, 25.84 lb., and car 100.

16.56 lb., an average of 21.81 lb.

At Kellysville the brakes on the last 50 cars were changed

from graduated release to quick release, under which con-

ditions the train ran down the four-mile .8 per cent grade.

Twice during this part of the run the train broke in two.

ill both cases immediately following the release of the brake-

after ser^•ice applications. In the first instance a knuckle pin

was sheared and in the second a knuckle was broken. The
broken section of the knuckle, while largely a new break.

showed a flaw in the casting which may have contributed to

its failure. It is worthy of note, however, that in neither

case was the parting of the train preceded by a shock of

any severity. In both cases the train was brought to a

smooth stop.

PERFORMANXE OF MIXED EQUIPMENT

At Roanoke the A. S. A. Ijrake equipments were replaced

with the Westinghouse K-2 triple valves, on one-half of the

cars in the train. Following the completion of this work, on

July 8 a run was made over the Second division from

Roanoke to Victoria. Va., with 49 A. S. A. cars at the head

end of the train, followed by 50 Westinghouse cars and one

A. S. A. car at the rear of the train. The entire SO cars

with the A. S. A. equipment were operated in graduated

release.

The Second division is characterized by a gradually de-
scending profile for the first half of the distance, the maxi-
mum grade being .6 per cent descending eastbound. The
longest descent of this gradient begins about two miles east

of Goodview and with the exception of the fourth mile, in

which the grade is reduced to .1 per cent, this descent is

continuous for 13 miles, ending about one mile west of
Hudcleston. The remainder of the grades are light and
short and require ver\- little braking. The practice on this,

as well as on the First di\-ision. is to maintain 70 lb. train

line and 90 lb. main reservoir pressure, and this practice

was followed in the test.

An average speed of 20 miles an hour was maintained
down the long .6 per cent grade east of Goodview with very
1 trie variation. The maximum variation occurred when the
speed reached 30 miles an hour, just preceding the stop at

btone Mountain, which is located eight miles east of the
lop of the grade. On the run from Stone Mountain to

liuddlestcn an average speed of 20 miles an hour was main-
t.ined with a maximum variation of not more than two
r.-iles an hour. The train was handled on this grade by
the one r.pplxaticn method, the brake cylinder pressure on
the first 49 A. S. A. cars being graduated up or dowm as

Interior of the Chronograph Car

conditions required. During this period some of the West-
inghouse brakes applied and leaked off. but at no time during
this run was there an application of the brakes on the one-

hundredth car until the heavy train pipe reduction made
just preceding the stop at Huddleston.

The run over the last half of the Second division was
made witli the first 25 A. S. A. cars in graduated release

and the remainder in quick release, the brakes being manipu-
lated in the usual manner. F'ollowing this change in the

operation of equipment, two water stops were made without

shock at the rear end of the train.

At Victoria the 50 Westinghouse cars were placed at the

head of the train, with the 50 .Automatic Straight .A.ir brake

cars at the rear, all being placed in quick release. On July 9
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the train was run from Victoria to Si-walls Point, \'a., over

the First division, a distance of 120 miles.

This division is characterized by light rolling grades with

an aggregate eastbound descent of about 500 ft. in the first

6.5 miles. Although the ma.ximuni grade is .6 per cent, con-

siderable difficulty has been experienced in properly con-

trolling the speed of long trains iiecause of the broken nature

of tlie grades. In the operation of 100-car loaded trains,

which are regularly handled over this division, practically

no braking is done to control the speed of the train. In

order to insure the ap])lication and release of all brakes in

the train, such a heavy l)rake pipe reduction is recjuired that

it is practically impossible to make an application without

bringing the train to a full stop. It is the practice to let

the trains run, which at many points results in the attain-

ment of undesirably high sjiecds before the speed is checked

by a change in the grade.

During the test run several Ijrake api)lications were made

to control the speed, the reductions ranging from 5 lb. to

14 lb. In every case the brakes apiilied on the one-hundredth

car and the smoothness with which the train was handled

indicated a uniformity of brake application throughout the

train. In one case a break-in-two resulted from an attempt

to release without sufficient time in full release position, the

brake valve being returned to running position after a period

of only nine seconds in release. Following the customar)-

practice with the A. S. A. brake, however, in which the

valve is maintained in full release position for not less than

25 seconds, no difficulty was experienced in releasing the

brakes throughout the train. The release on the one-

hundredth car was obtained in 35 seconds from the time

the brake valve was placed in release position, following a

5-lb. train pipe reduction. In fact, there appeared to be no

appreciable difference in the time required to effect the re-

lease of the brakes on the last car, irrespective of the extent

of the train pipe reduction.

It seems evident that the Automatic Straight Air brake,

even when operating with other equipment in the same train,

offers the possibility of materially increasing the flexibility

of train control.

ADVANT.^GES DEMONSTRATED BY THE TESTS

Undoubtedly the most important consideration in estimat-

ing the value of any device having to do with train control

is the degree of safety of train operation attending its use.

A braking system to be highly successful must be capable

of retaining the train constantly under a control which not

only provides against the loss of life, but also protects the

equipment and fading in the train from damage in the face

of any situation which reasonably may be expected to arise.

The value of the Automatic Straight Air brake in this respect

was demonstrated several times during the 100-car tests.

The attainment of emergency applications of the brakes and

smooth stops of this long train when operating at slow speeds,

ranging from 11 to 14 miles an hour, in one case immediately

following a brake pipe reduction and in another immediately

following a release of the brakes, demonstrates the value of

the reserve emergency Ijraking power which is always avail-

able with the Automatic Straight Air brake equipment. This

function of the A. S. A. Brake was strikingly demonstrated

during a standing test preceding the run of July 4. Fol-

lowing a release after a full service application, with the

brakes operating in quick release, the brake valve was moved

immediately from the release to the emergenc)- position.

The brakes toward the front of the train had fully released

before the emergency started, and an examination of the

trainagraph records showed that the emergency action over-

took the release at the 73rd car. The emergency action on

the remainder of the cars was not preceded by a release

of the service application.

Lack of control immediately following a release from a

service application is a frecjuent cause of accidents under
such conditions, for instance, as entering a yard in a fog, or

an unexpected change in signal indications.

One of the serious difficulties encountered in the ojieration

of heavy trains down long steep gradients is the excessive

temperatures produced in the wheels and brake shoes. This
is due to two cau.ses: First, the iiiequalit\ of ijraking efforts

obtained throughout the length of a long train, resulting in

the conversion of an excessive amount of energy at the wheels

of the cars toward the front of the train and, second, due

to the comparatively short time available for the conversion

.iiid dissijiation of the heat generated under the cycling

method of l>rake ojieration. It is evident that given the

same weight of train and average rate of speed, the aggregate

amount of energy which must be converted into heat and

dissipated remains the same, irrespective of the method of

brake manipulation. The nearer uniform the speed remains,

however, the lower wdll be the maximum rate of heat conver-

sion and, therefore, the lower the temjierature is maintained

in the wheels and brake shoes. Brake burned wheel treads

and excessive brake shoe wear are responsil>le for the destruc-

tion of a large amount of material from which is oljtained

no return in service performed.

The ;iljiLty to control with certaintx' under all conditions

the max'mum trains which may otherwise be operated, re-

moves a limitation to transportation capacit)' often imposed
by long, heavy grades, which otherwi.se can only be over-

come by an extension of facilities.

Another matter worthy of careful consideration is the de-

mands of the brake system on the air pump. With the long

trains now operated the quantity of free air which must be
compressed is enormous under the best of conditions and
the air pump draws heavily on the coal pile. The saving

of air effected by the method of braking demonstrated on

Kellysville hill is evident. The pump was required to fur-

nish only the air needed to maintain the desired cylinder

pressure against train line and cylinder leakage and the com-

paratively small amount released from the cylinders w'hen

reductions of brake cylinder pressure were necessary. This

is obviously much less than is required repeatedly to recharge

the system following full releases of brake cylinder pressure-

at from two to three minute intervals with the cycling method

of brake operation. When operating in quick release this

advantage is lost and the saving in air consumption with

the A. S. A. brake is not so pronounced. That there is a

saving, however, is evident from a comparison of the volumes

which must be recharged following full release after a service

application. The service reservoir, which, together with the-

train line, supplies the brake cylinder, has a volume of 2,100

cu. in. for 10-in. equipment, as compared with 2,800 cu. in.

in the auxiliary reser\'oir, the air in which is not draw-n upon

during service applications. This difference in volume indi-

cates the extent to which air from the train line is utilized

in the brake C3-linders.

After a study of the performance of the brakes on the 100-

car test trips it seems evident that the Automatic Straight

.\ir Brake performs the functions for which it was designed'

under everyday ser\'ice conditions. The economic value of

the practical application of these functions it would be

difficult to overestimate.

Fusee Powder in a Hot Box.—A fusee is a mighty dan-

gerous thing to pack a hot box with. This is the text of a

circular which has been issued by the safety engineer of the

Grand Trunk, to tell of an engineman and a brakeman who

used pow-der taken from fusees to cool hot journals. This is

characterized as the latest fashion in getting hurt, a fashion

which all employees in Canada are reminded to steer clear of.

.\ fusee contains potassium perchlorate. sulphur, charcoal

and a lot of other things that do not get along well together-

in a hot box.
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CUX TRANSPORT CAR FOR THE NAVY
The movement of big guns b)- rail requires special equip-

ment, which often involves interesting features of construc-

tion. A tj-pical example is found in the gun transport car

recently delivered to the Xavy Department by the Pullman

over the striking castings is 56 ft. When carrying a 16-in.

gun the total weight at the breech end will be 165,317 lb.

The complete car consists essentially of two flat cars of spe-

cial design with a bridge placed on them which is arranged to

carry the load. The two flat cars on which the bridge is

carried are mounted on 70-ton trucks, spaced 10 ft. from

Oah CnjdieBAxH

Plan and Elevation of Naval Gun Ca

Company. This car is intended to be used for the trans-

portation of the imniounted barrels of navy guns. It is de-

signed to handle 16-in. guns, which are 68 ft. long and

weigh 286.1.35 lb., but can also be used for smaller guns.

center to center. The cars are designed to perform two func-

tions, first to carr}' the load placed on the auxiliary center

plate in the center of the car, and second to transmit the

buffing and pulling stresses to the bridge. The center sills

An idler is required when handling 16-in. and 14-in, guns,

but smaller guns do not jtroject beyond the ends of the car.

The design of the car [termits operation over (:ur\'es as sliarp

as 100 ft. radius.

The weight of the tar complete is hi,000 lb. and the length

are of tile fi.-hbelly tyjje l-^Yi in. deep at the center and 12

in. deep at the bolster, made up of two fs-in. web plates.

Each web plate has the bottom edge reinforced with two 4-in.

by 4-in. by ll'iS-in. angles, while at the top edge there is a

single angle on the outside of each plate. A cover plate J^
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in. thick and 22 in. wide extends the entire length of the

car. Between the sills at the center of the car there are two

pressed steel separators placed liack to back. Between these

and the cover plate is the auxiliar)- center plate support. The
auxiliari- center plate rests on the cover plate and i^^ turthi-r

gear and has a straight end sill. The inner end is arranged

to transmit the buffing forces to the bridge and the end sill

is in the form of an arc of a circle concentric with the auxil-

iary center plate. This curved end sill is a 12-in., 35-lb.

>liip channel reinforced by a cover plate and faced on the

Details cf the Carrier Units of the Naval Gun Car

supported on the ends by separators between the web plates.

The bolsters are made up of two pressed steel pans spaced
7 in. apart, with fillers above the side bearing, and top and
bottom cover plates.

The outer end of the center sill carries the usual draft

outer surface with a '2-in. by 12-in. spring steel plate. The
end sill is fastened on either side to 15-in., 3o-lb. channels,

which form the side sills. An angle iron 2
-7 s in. from the

top flange forms the support for the deck, which is made of

checkered steel plate. Between the bolsters, the side sills are
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further reinforced by an angle iron along the bottom edge.

The bridge has a large steel casting on each end, which
fits over the auxiliary center plate. These center castings

are spaced 36 ft. from center to center and are joined by a

girder made up of two 12-in., 30.2-lb. channels spaced 19

in. apart with the top and bottom cover plates 26 in. wide
and ^ in. thick. Under the center portion of the girder is

a buffing member which is in line with the underframes of

the flat cars. The buffer member consists of two 15-in.,

33-lb. channels with a bottom cover plate fi in. thick. At
each end of the channels there is a buffer casting which is

curved to fit the end sills of the flat car. The lower buffer

member carries four brackets on each side, which serve as

supports for running boards. The buft'er member is designed

to remove the buffing stresses from the upper girders and the

center plate, and to insure that the stresses will be trans-

mitted to the lower member the au.xiliar}' center plates are

given a longitudinal clearance of ^4 in. in the center cast-

ings.

The end of the girder member carries two cradles which

extend to the side sills and resist the tendency of the bridge

to tilt. The center portion is formed of a ^'-shaped cradle

in which the gun rests. At the end which carries the breech,

heavy timbers are used for blocking. At the muzzle end,

where the support must be higher than at the breech, a re-

movable cradle built up of structural steel is provided. Two
13^-in. eye bolts pass through each cradle and provide a

means for fastening the gun to prevent any longitudinal

movement.
Each of the two flat cars has a separate braking system

and the train line is carried imder the buffing member and

connected to the trucks by the usual standard M. C. B. air

hose.

INSTRUCTIONS RELATING TO CAR
REPAIRS

The Committee on Standards for Cars and Locomotives

at its meeting at ^^"ashington the latter part of the month

decided upon a plan for fixing a maximum amoimt which

is not to be exceeded in making repairs to freight cars, de-

pending upon the age, type and class of cars. Freight cars

in need of general repairs will be thoroughly inspected, all

defective parts noted and an estimate made showing the cost

to place the car in general condition for two years' service,

barring accident and running repairs. A circular will be

issued by the division of operation prescribing the limits of

cost for making repairs approximately as follows:

Wooden freight cars which have not been rebuilt and im-

proved by application of metal draft arms extending beyond

body bolster, continuous steel draft arms, steel center sills

or steel underframe:

(A) In service 20 years or more:
Limit of cost of
repairs in kind,

-AM freight cars labor and material

If etiuipped with 40,000 lb. capacity trucks or less S25
Over 40.000 lb., but less than 60.000 lb. capacity 75

60,000 lb. capacity trucks and over 100

(B) Cars in service 10 years and less than 20 years:

Limit cost of repairs

In kind With betterments

.Ml cars All cars
cxciiii rcfrg. Refrg. except rcfrg. Refrg.

Equipped with 40,000 lb, ca- „ No No
jia'-itv trucks ir less S.'3 $100 Betterments Betterments

Over 40.000 lb., but less than to be to be

60,000 lb, capacity 100 150 applied apphed
60,000 lb. capacity and over, 150 jCO S1,000 $1,200

Cars in service over 5 years and less than 10 years, and

cars found equipped with metal draft arms extending beyond

body bolster, continuous steel draft arms, transom draft gear,

steei center sills or all steel underframe:

.\11 cars, haviiig trucks 60,000 lb. capacity and over, will
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be repaired unless total cost of repairs, including cost of bet-

terments, plus scrap value, e.xceeds 75 per cent of the value

of a new car.

If cost of repairs exceeds 75 i)er cent of the value of a new-

car, it will be dismantled and good parts reclaimed for use

in repairing cars of similar types. This will apply to exist-

ing equi[)mcnt only.

Cars in service 5 years and less:

All cars, having trucks 60,000 lb. capacity and over will

be thoroughly repaired at cost necessary-.

Cost of application of safety appliances, wheels, journal

bearings and cou])lcrs will not be considered in the estimate

of the cost of rejjairs.

All wooden freight cars with trucks of 60,000 lb. capacity

and over receiving general repairs, not ccjuipped with metal

draft arm extending beyond body bolster, steel draft arms

extending full length of car, steel center sills or steel under-

frame, will be equipped. Where equipped with steel center

sills, a continuous cover plate will be riveted to the top of the

sills.

\Mien cost of repairs in kind exceeds the amount allotted

to be expended and betterments are not to be applied, the

car will be dismantled. Should cost of repairs in kind ex-

ceed the amount allotted and betterments are to be applied, if

material is not available car may be sent to owners.

When cars are dismantled or sent home to owners for re-

building a detailed statement will be made showing the esti-

mated cost of repairs in kind l)y items, and forwarded to

owners showing disposition, and copy retained by handling

compan)'.

To estimate the detailed cost of repairs 35 per cent should

be added to the sum of applied labor and material.

ST.\NDARDIZ.ATroN OF P.^SSENGER CARS

Plans for the standardization of passenger coaches and

baggage cars were also discussed at the meeting of the me-

chanical committee, and subcommittees were appointed for

the purpose of reporting on proposed designs. Individual

members of the committees were assigned various phases of

the designs for study to be reported at the meeting of the

committee next month and recommendations will be made as

to proposed standard dimensions. A sulj-committee was also

appointed to investigate the subject of driving-boxes for

locomotives.

REGIOXAL INSTRUCTIONS

The matter of car repairs has also received the attention

of the regional directors. During July the following circu-

lars relating to car repairs were among those issued in the

western regions.

Car Repair Shops.—In circular No. 20, dated July 13,

B. F. Bush, regional director of the Southwestern region,

called attention to the fact that some roads are working their

car repair shops less than 60 hours per week and quoted

from a letter from Frank McManamy, assistant director,

mechanical department, division of operation, instructing

that the hours of freight car repair on all lines and in all

shops where work can be furnished them shuold be increased

to 60 hours per week and more if practicable.

Building Refrigerator Cars in Company Shops.—In in-

quiry' No. 2, dated July 9, the regional director of north-

western railroads asked the lines in his territor}' to advise

him of the number of refrigerator cars that can be built and

rebuilt at each of their shops without interfering with other

necessary car repair w'ork.

Cars With Short Draft Timbers.—In inquiry No. 1, dated

July 9, the regional director of northwestern railroads asked

the lines under his jurisdiction to advise him of the number
of wooden cars owned by each road which arc equipped with

draft timbers extending only to the body 1 ';r, secured to

draft sills by bolts, showing the total numlcr. separated by

class and capacity. If arrangements have been made to dis-

pense with the use of such draft timbers the roads were asked

to advi.se what w'ill be substituted for them.

Cars Damaged by Switching.—The regional director of

central western railroads has (juoted a letter from the Car
Rcjjair Section of the division of operation of the Railroad

-Vdministration, which points out that an increasing number
of freight cars are Ijeing damaged i)y switching crews, and
urges that special men be j)la(ed in trans|X)rtation yards to

check up the rough handling of equijjment in order to place

res])onsibility so that necessar}- corrective measures may be

taken. By reducing the number of damaged cars in sw-itch-

ing yards a reduction is effected in the number of cars jjlaced

on sliop tracks, thereliy assisting materially in making men
available for repairs to equipment becoming defective from

other causes and making more cars available for service. The
regional director asked that the lines under his jurisdiction

take the steps suggested by the Car Repair section of the

Railroad Administration.

Responsibility for Car Repairs.—The following instmc-

tions have been sent out by the regional directors in the

various regions:

Each railroad is responsible for the condition of all cars

on its lines, and must give to all equal care as to inspection

and repairs. When material standard to the car is not

readily obtainalile, suitable material of equal strength that

is not standard to the car may be used, and the use of such

non-standard material will not constitute wrong repairs.

When using such material, changes that will prevent stand-

ard material from being used in future repairs should be

avoided as far as practicable. Railroads are responsible for

damage done by unfair usage, derailment or accident to any

car they handle, and must make proper repairs at their own
expense.

CUTTING THE COST OF EXTERIOR CAR
GLEANING

The periodical scrubbing of cars which is necessary in or-

der to take off the dirt that cannot be removed by ordinary

washing, is usually done by hand. Even where the best facil-

ities are provided the work is tedious and the operation is ex-

pensive. With a view to reducing the cost of this work, the

Illinois Central recently made some experiments in the use

of power driven brushes. The methods which have been de-
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made with a circular brush attached directly to a small re-

versible air motor. On account of the weight of the machine,

the brush was hard to handle and the operator soon became
tired. Counterweights were tried, Ijut proved clumsy and in-

convenient. It was then decided to try a flexible shaft and
since a shaft was procured that would transmit power when
driven in either direction the results obtained have been very-

satisfactory.

The arrangement in use at present consists of an air motor

arranged so that it can be suspended from a horizontal rod

on a scaffold and attached to a round brush by a flexible

shaft about six feet long. The air motor used on this work
is the Thor B W type with special gearing, arranged to run

at a speed of about 900 revolutions per minute. It is essen-

tial that a reversing motor be used as it prolongs the life of

the brush very greatly. It would probably he better to have

the brush driven at somewhat higher speed, say 1,200 rev-

Rotary Brush Used for Car Cleaning

olutions per minute. In places where compressed air is not

available an electric motor would no doubt prove equally

well adapted for driving the brush.

The brushes used in cleaning the cars are made especially

for this purpose in the company's shop. The back is of

poplar wood 8 in. in diameter. The holes in which the tufts

of bristles are set are ^ in. in diameter and are spaced about

}s in. from center to center. The spacing of the holes is laid

out on a sheet metal templet which is placed over the wood

Ijack and serves as a guide when the holes are drilled. The
bristles are of capitol Tampico and project about an inch

and a half from the back. Each tuft is held in place by a

wire staple driven in the hole and is further secured by

setting in glue. The proper shape and size of the brush are

important. The flat surface should not be so large that the

motor is slowed down when it is pressed on the work and the

edge must be designed to reach into the corners. By alternat-

ing the direction of drive, at suitable intervals when in use,

these brushes can be used on a large number of cars before

they are worn out. The cost of making them is le.ss than one

dollar each.

The flexible shaft is attached to the bark of t!ic brush by

a small plate held on with screws, the nut wliich holds the

fdate to the driving shaft being set in the recess in the brush.

In order to reduce the torsional force on the handle, a ball

thrust bearing is placed between the handle and the jilate.

The handle is a piece of steel tubing which is soldered to

the casing of the flexible shaft. The other end of the rasing

is screwed onto the air motor gear ca.se. As the shaft is bent,

its lenL'th changes slightly, so it is necessary to provide end

[day in the connection between the shaft and the motor. This

is accomplished by drilling a straight hole in the motor spin-

dle and setting a segment in with screws. The tail piece of

the flexible shaft which extends into the spmdle is made flat

on one side so th^t it will fit the ^h:ipi- of the opening in the

motor spindle.

In using the power driven brush, the cleaning compound is

applied to the car precisely as when doing the work by hand.

It has been found, however, that a smaller amount of the

cleaning mixture is required when it is used with the power
brush.

In cleaning along the top of the car the operator stands on a

scaffold, while the space under the windows can easily be

reached from the ground.

The comparative cost of a thorough cleaning of cars licfore

and since the introduction of the power driven brush are as

follows

:

Ckaning by ham] -

Labor $8 58
Material 4.35

Total $12.93
Cleaning by power—

Labor $3.90
Material 2.73

Total 6.63

Net saving $6.30

The first cost of the apparatus is small and the incidental

expenses for brushes and power are negligible as compared
with the saving effected.

EFFICIENCY IN THE CAR DEPARTMENT
BY W. K. WIL.VIOTT

Efficiency in the car department depends upon the per-

sonnel of the department, the organization, the use of

modern tools and macliinery, and the making of car l)etter-

ments.

The master car builder or supervisor should be a man
with practical experience in car matters with jurisdiction

and general supervision over all car shops and car depart-

ment men. As head officer he will pass final judgment upon
all questions relating to car inspection, car repairs, car shop
equipment, car repair department billing, and other car

department matters.

From among men with special qualifications, tlie super-
visor of the car department may appoint a number of trav-

elers, who will visit all repair points on the line and in-

struct others in the best practices and improve their effi-

ciency. .'Vmnng these appointees may be a traveling car

foreman, traveling car inspector, traveling car clerk, trav-

eling bill clerk, etc. These men should personally inves-

tigate all matters assigned to them by the head car depart-
ment officer, as well as give general in.structions to those

on the line pertaining to car matters. For instance, the
traveling car foreman may inspect all car shops from time
to time, and instruct local car foremen wherever his expe-
rience dictates. Stations that render repair cards improp-
erly should be instructed I)y the traveling bill clerk. Car
repairs, in fact, are so voluminous today, that more expert
supervision is required, especially at the outside repair
points, and this is accomplished by increasing the personnel
of the car department supervising organization, as mentioned
above.

Organization is a great thing. With the personnel of a

department up to a high standard, the head of the car de-
partment may appoint a gang foreman over every ten or
twenty men, with the view of promoting this man to a higher
position when an occasion ari.ses. Tjie probability of promo-
tions, in the car department, is an incentive for men to

work for something better. Witliout encouragement, hope
of promotion, and the prolialiilitv of more wages, it is dif-
finilt to retain workmen of much worth in the car depart-
nienl. ,\ common condition or comj)laint is that some of
tlie needed men have quit, and this is sometimes due to

improper organization.

Tlif need of modern tools and machinery have been over-
looker! nil -tiiiir railroads, but witli the cost of labor as high
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as it is at the present time it pays to use good tools. Dro[)

pits, overhead cranes, electrically driven saws and hand
tools, planing machines, etc., are necessary in handling

general car repairs. Machinery soon pays for itself where
tliere is plenty of work to do. and tliere should be no fear

of car departments running .^hort of work with tlie large

amount of business being handled. But the heavy work
should be concentrated at the nearest large shop or divi-

sion shop. The smaller stations should make only ordinary

running repairs, while the main shops should do the heavy

work.

Wrong repairs or improper repairs is a feature to which
most railroads are giving more attention than formerly.

The company that makes wrong repairs does its work for

nothing, for even though the repairs made are billed, the

foreign owner seeks defect card protection in correcting the

wrong repairs when the car returns home. Car inspectors

are closely inspecting their road's equipment when cars

return home. ol)taining joint evidence statements for wrong
repairs and demanding defect cards from the roads that did

the work improperly. Car men of mature judgment avoid

making wrong repairs to foreign equipment and are alert

in obtaining joint evidence for wrong repairs on the cars

ijelonging to their own road.

Car department apprentices are none too many. There
are many young men who might make a success as car

repairers. The principal requirement is that they be able-

bodied and of some education. These young men, however,

cannot well displace the older car men, for the reason that

mature judgment in car matters comes only from experi-

ence, with the result that the longer the e.xperience of a

car man the more he knows.

Metal work, of late years, has become a matter of car

repairs, with car departments having little equipment lor

handling it. Main shops should be equipped with riveting

machines, and other machines for straightening metal car

sides or ends, steel underframes, etc. Much work of this

kind is now being handled by the locomotive department

smithshop by workmen inexperienced in car matters. Inas-

much as car repairs now includes metal work, as well as

t\-ood work, it is necessary to provide the car department

wit.li additional equipment to handle this class of w^ork.

A very improper thing among experts, especially travel-

ing car department men, is the limited authority with which
they are clothed, it being required in some cases that they

locate bad conditions and rcjjort them, while as a matter of

efficiency they ought to be authorized to correct adverse

conditions while on the ground. Of course, this requires the

employment of experts who are well drilled. To read a

long report of adverse conditions, then have to go all over

the ground with a view of making the required betterments,

is a slow way of getting action in these modern days. The
man who can go out on the line and put everything aright

while he is there is the man the super\'isor of the car depart-

ment should add to his personnel, whether he be traveling

foreman, inspector, car clerk or bill clerk. Of course, these

men may occasionally find conditions which are necessary

to report, rather than to correct, but the general tendency

ought to be for the traveler to report that which he has cor-

rected, instead of reporting to the head officer what he

found.

Car repair billing is today a big item. It requires much
supervision to have it done correctly, but by placing it under
one head it can be handled authoritatively. The car de-

partment may mark the repair cards, showing the car repair

charges for each individual car. It matters little who makes
the bill or adds or verifies the charges. When outside

stations send in repair cards that are improperly rendered,

the car department should hand them to the traveling bill

clerk who will instruct the car shop clerks regarding the

rendering of repair cards.

Xext to freight and passenger revenue comes car depart-

ment billing. Nothing is thought of paying high wages to

passenger and freight department men, but if the repairs of

a car do not check with the labor cost, there is sometimes

much ado, notwithstanding that even good car repairers

are scarce at this rate.

Improve the efficiency of the car department by appoint-

ing an efficient staff, devise new ways of organization such

as may be needed, and put experts over those holding regu-

lar positions, with the view of increasing the efficiency' of

the car department to its limit.

The First Standard 55-Ton Hopper Car to be Completed for the United States Railroad Administration Just Delivered by the

American Car & Foundry Company; These Cars Will be Lettered with the Name of the Railroad to Which They Are Assigned



MAIN AND SIDE RODS
BY F. G. LISTER

Mechanical Engineer, El Paso & Southwestern

The El Paso &: Southwestern has put into use a number
of changes in locomotive main and side rods, which have

met with good results.

On power originally equipped with strap back end main

^ LubricaHnff Holes

u /j/i ^ k'^L- -H

Fig. 1—Detail of Solid Butt End Arrangement

rods, the strap has been replaced hy a solid strap end bored

out and fitted with a steel bushing pressed in, as shown in

Fig. 1. The steel bushing contains a floating bronze liner,

or bushing, which is free to revolve, and is a running fit

rig. 2—Lateral Side Rod Strain Relieved by Tapering Tongue

and Groove

on the crank pin. This bu.shing contains a number of

j4-in. holes for the free distribution of grease.

After a satisfactory trial it was decided to apjjly the idea

to some heavy Mikado type locomotives built by the Amer-

ican Locomotive Company in 1916, and to ten Pacific tyjje

passenger locomotives Ijuilt by the same iom[)any in tiic

early part of 1917. The main rod back end on these loco-

nictives is an integral part of the rod, no bolts being neces-

sary, and the arrangement of steel liushing and bronze liner

being the same as in Fig. 1.

The sectional brasses ordinaj'ily applied to main rod back

ends are very heavy, and with the high cost of brass, to-

gether with the cost of machining and fitting the brasses,

liners and keys, the job becomes very expensive.

The bushing can be turned, bored, and fitted in about

one-fourth the time required to fit up the sectional brasses.

The amount of brass is materially less, and the floating or

revolving action of the liner, or bushing, prevents excessive

wear. These bushings average about 40,000 miles for pas-

senger engines and 44,000 miles for freight. The idea was
derived from a similar design of main rod in use on the

Chesapeake & Ohio, and illustrated in the Railway Age

Gazette, Mechanical Edition, of April, 1915.

Experiments have also been made on the main rod front

end stub. When necessary to renew a main rod, instead of

Washer and Tape

milling out the front stub for the sectional brasses, liner and

key, it- has been bored out % in. larger in diameter than the

wrist pin and fitted with a l)ronze bushing Y^ in. to Yi in.

thick.

Unnecessary adjustments by roundhouse men, engine in-

spectors, and engineers is thus eliminated, and galling of

the rod in the cross-head is prevented. If excessive wear

flevelops, it is an inexpensive operation to remove the bush-

ing and replace it with a new one.

The lateral strain in side rod connections has been re-

lieved by tapering the rod jaw and tongue, as .shown in

Fig. 2.

Knuckle pin and wrist pin washers and double nuts have

been replaced by washers and taper keys similar to the one

463
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illu.^trated in Fig. .>. This urrangement has given no trouble

wliatever, and is believed to possess important advantages

over the older method because of decreased cost and greater

ea.se of maintenance.

THE SHORTAGE OF TIN

George Amisby, chief of the Tin Section of the War

Industries Board, on May 29 issued a circular to users

of babbitt and other bearing metals, solder and tin alloy

products, calling attention to the necessity of husl)anding

the resources of tin on account of the limited suji-

ply available. This may be done by eliminating waste,

substituting other metals wherever practicable, reducing the

percentage of tin used in various alloys and by recovering

larger quantities. The War Industries Board has conferred

recently with representative manufacturers of babbitt and

other bearing metals, solder and miscellaneous tin alloy

products for the purpose of explaining the present situation

and in order to obtain suggestions as to the most practi-

cable methods for conserving tin. In co-operation with the

Bureau of Standards a number of experiments have been

conducted, and circular reports of the findings resulting

from the experiments and from inquiries made among a

number of large manufacturers and consumers have been

sent out. All "users of the materials referred to are asked

to give their full co-operation. The suggestions of the

Bureau of Standards for the conservation of tin include

several formulae for babbitt mixture for various purposes

in which other metals are substituted in order to reduce the

tin content and it has shown that while certain types of

bearings require a very high grade of lining, others in which

the requirements are less severe may contain smaller pro-

portions of tin and a greater percentage of lead or zinc. It

is stated that one large manufacturer of machine tools does

not use lined bearings at all, believing that bronze alone is

sufficient. The part of the circular referring to babbitt and

other bearing metals is as follows:

]Many specifications for bearing metals now in existence

call for virgin tin (Banca or Straits). A large saving of

these high grades of tin could be brought about by allowing

the use of second quality pig tin in making tin-base babbitt.

Detrimental impurities could still be limited, but lead could

be allowed to a maximum of one per cent. This would not

be harmful in any way to a tin-base or lead-base lining

metal.

There is no question that the tin content can be reduced

somewhat in all bearing alloys. In a few cases, such as

for airplanes, crank-shaft bearings, etc., it may not be

feasible to reduce the tin content by any but a small per-

centage, whereas in other cases it can be cut down very

considerably. In the present emergency even" possible sav-

ing, however small, .should l^e effected.

For those cases where genuine babbitt is now used and

which require a very high grade of lining, alloys such as

those given in columns 1 to 4 inclusive, of Table I, are

suggested.

Taule I

—

Per Cent Oompcsitiox of Eearixc Metals

1 2 .^ 4 5 6

Tin 85 84 65 62 8 5

Antimony 10 8 . .

.

8 /

Copper 5 8 3 to 6 4 4 2

LeSd SO 10

Ziric .. 28 to 30 33 .. /6

Aluminum 1

One large bearing metal manufacturing concern states

that the tin should be reduced in favor of lead. Lead-base

linings can be used in many cases where tin-base linings

are now used, and in general are just as satisfactory. Many
manufacturers already use the lead-base metals, but their

use could be made more universal. Several special types of

lead-base linings, hardened with alkali or alkali earth, are

reported to be giving very satisfactory service in the place

of high tin bai^bitt.

One firm states that it is using the substitute compositions

given in columns 5 and 6, Table I, instead of those given

in columns 2 and .>, in order to conser\'e tin. These

have apparently been found to do the .service required of

the tin-base linings in machine tool work.

.\nother large manufacturer of machine tools does not

use lined bearings at all, believing that bronze alone is suffi-

cient. There is probably no question, however, that the

lined Ijearing is cheaper because of the less amount of ma-
chining necessary in making the bearing. It is also claimed

that the cost of replacement of a lined bearing is less than

that of a bronze bearing and has to be made less frequently.

One way in which lining metal can be saved is to use

just as thin a lining as it is possible to have in order to-

maintain a high enough temperature during pouring to in-

sure a firm liond and solid mass of metal.

In place of a bronze used for bearings containing 80 per

cent copper, 10 per cent tin and 10 per cent lead, the alloys

given in Table II might be substituted as having been thor-

oughly tried and found satisfactory.

II- Per Cfnt CoMrosixios- »ZE flEAItlNCS

Copper 81 "9 74 64 Remainder Remainder
Tin 7 5 5 5 8 5

Lead 9 15 20 2'- 15 U'A
Zinc 3 . . . . 1 '< to 3 5

Antimony .

.

. . 5

Phcsphor cop-
per . 1 1 i

\\'ith the co-operation of all, in consideration of the above

suggestions, it seems probable that much less tin could be

used in bearing metals without in any way impairing their

service. It is believed that a saving of at least 25 per cent

could be brought about by a judicious selection of the proper

composition of either bronze or lining to use for each par-

ticular service and bv insisting upon its use.

DEFINITIONS OF TERMS USED IN
COMPRESSOR R.\TING

AIR

Upon the recommendation of its Technical Committee the

Compressed Air Society has adopted the following defini-

tions of certain compressed air terms in order to eliminate

confusion as to their exact meaning.

Displacement.—The displacement of an air compressor is

the volume displacement of the net area of the piston.

Capacity.—The capacit}' should be expressed in cubic feet

per minute and is the actual amount of air compressed and
delivered, expressed in free air at intake temperature and at

the pressure of dry- air at the suction.

Volumetric Efficiency.—Volumetric efficienc)' is the ratio

of the capacity to the displacement of the compressor, all as

defined above.

Compression Efficiency.—Compression efficiency is the

ratio of the work required to compress isothermally all the

air delivered by an air compressor to the work actually done
within the compressor cylinder as shown by indicator cards,

and may be expressed as the product of the volumetric effi-

ciency, the intake pressure and the hyperbolic logarithm

of the ratio of compression, divided by the indicated mean
effective pressure within the air cylinder or cylinders.

Mechanical Efficiency.—^Mechanical efficiency is the ratio

of the air indicated horsepower to the steam indicated horse-

power in the case of a steam driven, and to the brake horse-

power in the case of a power driven machine.

Overall Efficiency.—Overall efficiency is the product of the

compression efficiency and the mechanical efficiency.

The societ}-, which is composed of air compressor manufac-
turers, recommends that the use of other expressions of effi-

ciency be discontinued.



Bolt Manufacture in Railway Shops
A Consideration of Methods and Tools Necessary
for the Rapid Production of Bohs in Railway Shops

BY M. H. WILLIAMS

RAILWAYS are kirge users of bolts and rivets, of prac-
tically all sizes and shapes, and this endless variety
has made it necessary to go into their manufacture

more with the object of meeting demands for odd sizes than
to effect a saving as compared with their purchase.
The required bolts and rivets can Ije made on the follow-

ing machines: Hammer heading machines, bolt heading or
forging machines, automatic feed bolt machines, and cold
heading machines. The threading of bolts can be done on
the regular bolt threaders or on thread rolling machines. In

/I
\
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The header die C can only be used for one size head when

bolt heads to correct dimensions are required. These dies

are cheap to make and will last a long time. Their manu-

facture will be taken up later.

Forging Machints or Bolt Headers—This form of ma-

chine is used ver\- cxtensivel}- in railway shops and bolt

making concerns for the manufacture of bolts, rivets and a

larsje number of other forgings. For the general miscel-

laneous work required, it is a question if any machine is

better adapted for the purpose. For making bolts and rivets

in large quantities, some of the faster machines which will

be des'cribed later, can often be used to good advantage to

take care of the large orders, making use of the above ma-

chine for the smaller lots.

The bolt forging machine has the customary horizontal

moving ram or header in which the heading dies are held.

This is operated bv crank motion from the main shaft of the

machine. A side ram or slide is also operated by toggles or

wedge motion, on which one of the gripping dies is held;

the opposite gripping die is stationary. A stop is located

back of the gripping dies for the purpose of gaging the

length of rod^hat mav be fed. This stop is controlled by

cam motion so that as soon as the gripping dies dose, the

«top raises out of the wav before the main header die reaches

the bolt blank. A face plate is located in front of the grip-

pin" dies and arranged to hold bushings slightly larger than

the'stock used for making the bolts. This also acts as one

blade of the shear for cutting off the stock. A second hole

is located in this face plate for the kicker pin that ejects the

bolt or rivet when completed.

For making articles that can be headed by one blow it is

customary to heat from two to four feet of stock. The heated

stock is then passed through the bushing hole in the face

plate and onward against the stop. The movable gripping

die then advances and cuts off the stock between the die and

bushin<^. The blank is carried along by the movable die

and later gripped between the two dies. The header ram

and die then advances and forms the head of the bolt or

rivet As the gripping dies open, the kicker pin ejects the

finished article \vhich l[alls through the side of the machine

into a pan. After one piece is completed the stock is ad-

vanced and the operation repeated until the heated portion is

used up. Another rod is then treated in the same manner.

By this method a large output may be obtained of bolts or

rivets coming within the range of single blow heading. The

machines are gcnerallv belted to strike from 60 to 90 blows

per minute and make a piece at each stroke. The output

per day is largely governed by the ability of the operator

to feed the stock and take advantage of as many strokes

as possible. As the blank is cut off in the gripping dies, it

is necessarv' to provide a separate set for each length and

diameter of bolt or rivet manufactured.

This method is limited to simple articles having small

heads, such as rivets, track bolts and a few small headed
'

bolts." The amount of stock that may be gathered in one

blow generallv cannot exceed in length over lyi diameters.

For hexagon or square headed bolts, it is customary to use

gripping dies having two or more impressions or passes, the

first being largely for gathering the metal, and the second

to form the finished bolt. The" header ram also has a sim-

ilar number of dies.

In operation the bolt stock is cut to the required length.

Each piece is heated at one end and placed between the two

gripping dies. For large bolts a back stop is used to pre-

vent the blank from moving backward when hit by the

header die. The treadle is pressed which sets the machine

in operation and it goes through the regular operations of

one or more strokes as may be desired. After this cycle is

completed, the partly formed bolt is placed in the second

impression and the cycle of operation gone through a second

time, and so on. By this method a very good grade of bolt

head may be formed. With proper dies, the bolt heads will

show up fairly sharp at the corners but as a general rule

are not as well formed or as smooth as those made on ham-

mer headers.

Automatic Continuous Feed Machines—The single blow

header with the addition of feed rolls for feeding the stock

to the machine eliminates hand feeding and very greatly in-

creases the output, nie feed rolls are located in front of

the machine in line with the openings in the gripping dies

and are rotated with a step-by-step motion by a cam placed

on the main shaft. With the automatic machine it is cus-

tomary to install a special furnace long enough to heat bars

of full mill length, generally aljout 20 ft., directly back of

the feed rolls. The furnace is fed from the back, or end

away from the machine.

In operation one man is stationed at the back end who
feeds the full length of Ijars to the furnace, the number in

the furnace at one time being governed by the time required

to heat and the speed of manufacture. This may vary from

three bars for small and short work, to eight bars or more

for large and long work. As one bar is used up, the fur-

nace man pushes a heated bar forward so that the machine

operator can take hold of it with his tongs and enter it into

the feed rolls, the end of a new bar being butted against the

partlv made up bar. so that the operations of heading are

practically continuous. As the feed rolls revolve the rod is

fed through a quill into the hole in the face plate and on-

ward against the stop gage. The stock is then cut off, head-

ed and ejected the same as on the single blow machine. All

the operations of the machine are entirely automatic and

Fig. 3—Methods of Holding Dies

require but little work on the part of the operator. The

amount of scrap is small, amounting to only a small piece

at the end of each bar.

These machines will produce rivets, track bolts and the

simpler forms of bolts at speeds varying from 70 to 100 per

minute and when provided with good dies can be kept in

operation a large percentage of the time. The metal is heat-

ed gradually witliout the danger of overheating common to

headng each blank separately. In actual operation it is not

uncommon for this class of machine to operate for several

hours at a time, making a bolt or rivet at each stroke or

at the rate of 4,000 to 5,000 rivets per hour.

Owing to the great speed with which articles are made m
this clasps of machine, the gripping and header dies and the

bushings used in the face plate heat considerably, even with

a liberal stream of water directed on them. Unless a very

hi-jh grade of steel is used for these parts they soon wear

or°develop hair cracks at the edges, making it necessary to

stop the machine frequently to renew dies.

Dies Tools, Etc., for Hot Heading Machines—The ac-

curacy,' finish and grade of steel that best meets the require-

ments' for bolt machines in railway shops is somewhat of a

question and must to a large extent be governed by the

quantitv of anv particular size to be made. For bolts or

rivef; made in' large numbers, the best grade of steel and

workmanship on the dies will generally prove the more econ-

omical in the long run, considering the fact that bolt head-
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ing machines are expensive and take up valuable shop room.
It would, therefore, appear to be poor economy to delay out-
put for want of dies of the proper grade and tinish. The
manufacture of bolts or rivets having round bodies without
fins makes it necessary to finish the grooves in gripping dies
very accurately. Lost motion in the side ram is also often
responsible for the product not being up to high standard
of shape and finish.

For dies used in the manufacture of bolts or rivets in
large quantities the low carbon high speed steel made es-
pecially for hot work will generally be found the more ec-
onomical in the end. The virtue of high speed steel lies in
the fact that it retains its wearing qualities at high temper-
atures such as bolt dies are subjected to. Where this steel

Fig. A—Cold Heading Machine Arrangement

is used, it should be hardened by the usual method, that is,

cooled from about 2,100 deg. F. in an air blast or oil and
afterward drawn back to from 600 to 800 deg. The draw-

back is very essential to prevent breakage and will not affect

the wearing qualities of the steel. It will appear soft, how-
ever, when tested with a file. The regular high speed steel,

such as is used for cutting tools, is too high in carbon for

bolt header dies and is liable to crack as a result of the

heating. For dies used only occasionally, the cheaper grades

of steels or even worn out car axles can be used to good
advantage.

Finishing Gripping Dies—The method of machining
gripping dies must of necessity vary with the tool room
equipment. The ideal method in many respects is to order

the steel in blocks about 4 ft. long and of a section such as

may be required. These blocks may be planed, milled or

ground to the required size and afterivards sawed to the

necessary lengths. By using a power hack saw or band saw,

the amount of metal wasted in cutting will not be excessive.

Two methods can be used for forming the grooves, one being

to clamp two die blanks together and drill between the two,

and the second, which in many respects is preferable, being

to mill the grooves with a convex cutter of the correct radius,

a depth gage being used to insure the proper depth. By
milling, the grooves can be made equal in each half of the

die, which is somewhat difficult by the- drilling method. The
surface grinder will be found very useful and economical

for finishing new gripping dies and also for repairs to worn
dies. For new dies they may be roughed out by either of

the methods mentioned above. After hardening, or even

with soft dies, the flat surfaces can be finished much quicker

than by filing. The half round grooves can be finished very

quickly and accurately by grinding, employing a grinding

wheel that has Ijeen formed to the proper radius on its per-

iphery. By setting up two die blocks at one time on a mag-
netic chuck or by other clamping methods, the grooves in

a pair of dies can generally be ground in less than a half

hour, including the average amount of grinding necessary

to remove hardening roughness, or wear from service on re-

paired dies. This also includes the time necessary to true

the wheel, which should be done previous to the final finish-

ing cut. Where the grooves and surface are finished by
grinding, they can be made very accurate and smrxjth and

the practice will be found economical, due to the fact that
worn dies may be resharpened without aimealing.
On account of the great variety of shapes of gripping

dies, no attempt will be made to explain all the forms em-
ployed. It is to be regretted that these have not been stand-
ardized.

Header Dies for Single Blow Machines—Several methods
are employed for holding heading dies in the horizontal
moving ram of bolt heading machines and a few common
forms are shown in Fig. 3. That shown at A is double
tapered and usually made with an impression for bolt or
rivet head on each end, the holder, or ram block, having a
tapered hole to receive the die. This design when new^ and
held securely in a well made ram block works very well.
It has the disadvantage, however, of being difficult to re-

move on account of the taper fit wedging into the ram block
and in the event of wear of the taper hole in the die block,
the dies will not hold properly. To make this form requires
a relatively large amount of tool steel and the number of re-
dressings are limited on account of shortening the taper sur-
faces.

The die shown at B has a straight shank fitting into a
hole in the ram block and is secured by a bolt set purposely
at an angle in order to force the shoulder of the die firmly
against the ram. This die is easy to remove and not difii-

cult to make but requires a large amount of steel and can
only be used on one end.

The die shown at C is simple in form, being made from
round steel, about three times the diameter of the bolts to
be manufactured. The ram block is bored about 1/32 in.

larger than the die. The die is made from 3i4 in. to 4 in.

long originally, and can be refaced several times. As it is

shortened, due to refacing, liners are placed back of the die
to preserve the original length and avoid altering the loca-
tion of the ram block in the machine. It is held in the
ram block by a set screw. A hole drilled on an angle in
the ram block makes it possible to remove the die in the
event that it binds from heating or scale lodging between
the die and the block. This form has the advantage of re-
quiring a small amount of tool steel; it is easy to remove
and can be made with double ends so that as one end be-
comes worn the second end may be used.
The die shown at D is held on the ram block by a method

and Ejecting Operations

similar to that of holding punches in punching presses. It

has the advantage of holding very firmly even for compli-
cated or deep heading. It can be removed quickly and in

the event of wear or change in length, liners can be placed
back of the die. It has the disadvantage of having only a
single end and is more expensive to make than the die shown
at C.

Past practices or the design of the die ram in existing

machines often govern the type of dies employed. In many
cases a large numiier of dies have l)een made and are on
hand and a change in the method of holding and the design
of the die will involve considerable expen.se. However, it

is always advisable to make all dies, as far as possible, in-

terchangeable for the various machines. This would indi-

cate that some satisfactory design of die and ram block
should Ite adopted and new dies made to the adopted de-
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sign and existing dies altered where possible. As a general

proposition the die and ram block as shown at C will be

found satisfactory for Ijolts and rivets made on single lilow

headers, and has the advantage of cheapness.

Where l)olts or rivets are manufactured in large (|uanti-

lics it will generally he found desiral)le to make the heading

dies from high speed steel as mentioned above for grip])ing

dies, Tlie continuous service will quickly wear the surfaces

unless the best grade of steel is employed.

Face Pldti- Bushings—When making bolts or rivets on

the continuous feed machines, or when hand feeding long

heated bars, there will l>e more or less delay on account of

wear of the bushings used in the face plate for shearing the

stock, unless the very best grade of steel is emjjloyed. Here

again high speed steel can be used to good advantage. Also,

if gocxl work and large output is desired, these bushings

should l>e ground inside and out after hardening to insure

a good fit in the face plate and free passage for the stock.

Cold Heading Process—A number of bolt inanufacturing

companies make bolts and rivets by the cold heading process

which eliminates heating and admits of rapid production at

a low labor cost. This method is little used in railway

shops but has possibilities for the larger roads having de-

mands for small bolts and rivets in large quantities.

For this class of work the material must be a ver}- soft

mild steel, cold drawn and accurate in diameter. When
heading, the stock is fed automatically into the machine,

and each machine will make from 3,000 to 5,000 bolts or

rivets per hour, depending on the style and size of machine

emploved, one operator attending to several machines. Bolts

are upset with heads round in form, the contour being that

of a section across the corners of a finished bolt. These are

afterwards trimmed hexagon or square as required. The
trimming is performed in an automatically fed punching

machine at the rate of about 3,000 per hour and with prac-

ticallv no labor other than to shovel blanks into the hopper

and keep the tools in order.

The cold headed blanks may be threaded on the custom-

ary bolt threader or by thread rolling machines, the latter

operation being performed at the rate of about 3,000 per

hour, depending largely on tlic aliility of the operator to

E^

Fig. 6— Double Stroke Heading Dies

feed the machine at the right time. Automatic feeding ma-
chines are used mostly on the smaller sizes.

Bolts are generally annealed to remove all strains set up
in heading. Rivets intended for driving cold are also an-

nealed. The following description of the process and tools

required will assist in forming an opinion of the adapta-

bility of this class of machine for railway work.

Heading Machines—The cold heading machines that have

been put on the market by a number of concerns are of

very heavy construction and of the highest order of design

and finish. On account of their extra strength and weight

they cost more than hot heading machines of the same
capacity.

The stock from which the bolts or rivets are made is re-

ceived in bundles similar to telegraph wire, each '.undle

weighing from 100 II), to 200 lb. 'Hie bundles are placed

on stands in front of the machine. The free end is then

fed to a pair of feed rolls, the operations being shoun in

Vig. 4. The two feed rolls, which are held against the

stock by spring tension, are shown at A. They are sligntly

grooved to fit the stock to be headed. As each bolt or rivet

is headed, the rolls are rotated sufficiently to feed the re-

quired amount of stock which passes through a hardened

steel cut-off quill B, and onward against stop C, in front of

.shear blade D and under the spring finger carrier E. The
shear blade D is made concave to conform to the radius of

the stock. The shear blade and feed finger carrier are timed

to advance together when the stock strikes stop C, cutting

off the stock, the cut-off blank being held between the shear

\i:z i; —:z^.

Fig. 7— Dies for Shaping Bolt Heads

blade and the finger. The blank is then carried forward to

a position directly in front of the heading die F. The head-

ing die G which is held in the ram of the machine now
advances again.st the stock and pushes it into the die F, the

shear blade D and finger E backing out of the way. The
blank continues to advance in die F until encountering stop

pin // which is backed up by stop lever / and this in turn

by liolt /. As the blank is now prevented from going fur-

ther into the die F, a head is formed as shown at the left

in Fig. 5. The ram of the machine then backs away and

the blank is ejected by the lever /, forcing the pin H into

the die F, as shown at the right in Fig. 5. Lever / is op-

erated by cams timed with the other operations of the ma-
chine. This is what is known as the single stroke solid die

header, on which the simpler shapes may be headed w one

stroke. Generally speaking, the amount of metal in the head

is limited to about 2^ diameters.

For bolts and rivets having large heads it is customary

to use what is known as a double stroke header. With this

machine the operation of feeding and cutting off the stock

is the same as previously explained. Instead of forming

the head with one stroke of the ram, tlie double stroke ma-
chine makes two .strokes for each piece produced, the ram
being arranged to hold two dies G and H, as shown in Fig.

6, in a vertically moving slide K. These operations are

controlled by cam motion as follows: The first die G strikes

the blank and forms a cone head; the slide A' then moves
backward with the main ram of the machine and at the

same time is raised so that die H is level with the blank;

The main ram then advances and forms the head. The
blank is finally ejected the same as in the single stroke

header. The various operations of feeding the stock and
heading the l)olts or rivets all take place automatically and
without attention other than to keep the tool in order and
new stock in the rolls.

The length of bolt or rivet that can be made on this class

of machine is limited by the ability of the ejector pin H
to eject the blank after the head is formed, the maximum
length being about seven diameters.

^^'hen necessary to make longer articles it is customary
to use what is known as the opening die cold heading ma-
chine. This is similar to that explained above as far as

feeding the stock and the various operations are concerned.

In place of the solid round die F, a pair of opening dies

similar to the gripping dies used in heading machines
are used. These are opened and .- cams forming



August, 1918 RAILWAY MECHANICAL, EN<,IXEER 469

part of the machine. On thi> form of machine the itre-^

on the ejector pin is very much reduced on account of the

dies opening partly before the Ijolt or rivet is tlirown out

and as a result, articles up to an\- reasonable length can

be made. It is also possible to make a number of odd

shaped heads, such as wash bolts that are not practical on

the solid die design.

Head Trimming Machines—There are several designs of

head trimming machines. One type is arranged with a hop-

per at the top into which the blanks are shoveled. The
blanks are then fed automatically through a chute in front

of a horizontal punch. This, as far as handling the blanks

is concerned, is an adaptation of the machines used in the

manufacture of small wood and machine screws for feed-

ing to the saw or for tlireading. One form of punch and

die used is shown in Fig. 7, in which A is the punch made
from round tool steel, with a square or hexagon cutting

edge. The hole through its center is slightly larger than

the bolt body. B is the die which is also made from round

tool steel. The fitting of the cutting edges of the punch

and dies follows the usual practices for punching work.

The punch has a gradual taper back from the cutting edge

for the purpose of parting or splitting the punchings, which

gather up on the punch in rings and gradually drop off as

one or more accumulate. An ejector pin E is located in the

hole in punch .4, and a second ejector pin F in the opening

of die B. Fig. 7 also shows the end of the feed fingers D
in position to feed bolt C into the punch A. In operation

the blanks are picked from the hopper chute by fingers D
and carried to the position shown. The punch then ad-

vances partly over the blank when tlie feed finger D lifts

out of the way, the blank being now held in the hole in

punch .4. .\s the punch continues to advance the bolt head

is punched to the required shape. The ejector pin F in the

die then ejects the bolt from the die when the punch has

receded. In case the bolt holds in the punch, it is ejected

by the pin E. The various cams on the machine are timed

so that these operations go on automatically in sequence at

a rate of about 3,000 per hour.

Thread Rolling—A number of bolts and studs are now
threaded by the thread rolling process; that is, the thread

is formed by rolling the blank between two dies having

grooves cut on their surfaces, corresponding in shape, pitch,

and angle to the thread desired. By this method articles can

be threaded very much faster than in the customary bolt

threading machine. Also, smaller bolt stock can be used.

In order to get a clear understanding of the process of

thread rolling, a simple demonstration may be made by

taking two pieces of soft pine, free from knots, about 6 in. .

long and 2 in. square, holding one in a vise. On top of this

place at right angles a ^2-in. threaded bolt, then press the

second piece of pine on the bolt and move the upper piece

back and forth. The soft pine will take the impression of

the thread and will give a good illustration of the appear-

ance of a pair of thread rolling dies. It will be noticed

that the faces of the wood are grooved similar to the thread

on the bolt and that the grooves are on an angle similar to

the bolt and both slope in the same direction.

There are several designs of machines and dies used, some
making u.se of dies in circular form. For general bolt work
the machines having flat dies are the more common and
an.swer the purpose very well. In these machines one of

the dies is held stationary and the other is given a recipro-

cating motion. Most of the machines for small Itolts are

arranged for feeding the blanks vertically, either ]>y hand
or automatically. For the larger bolts and track l)olts a

machine having vertically moving dies is generally used.

The vertical machines will admit of threading long rods

where it is often possible to use stfxk smaller than tlie

thread size, resulting in quit'' a saving in metal, 'I'hat is.

for 1-in. bolts, stud> or long rods can be made from ."^tock

about 15, 16 in. diameter, which will have practically the

same strength as similar articles made from full sized bars

and cut with bolt threading machines.

In thread rolling, the pressure exerted by the rolling dies

makes impressions on the blank. At the same time the

metal between the sharp edges of the die grooves flows up-

ward. The amount of metal raised above the original sur-

face of the blank about equals the depressions. It then

follows that the size of stock for the manufacture of rolled

threaded articles about equals the thread pitch diameter.

For ^-in., 13 -thread bolts it is customary to use stock

.446 in. in diameter; for J/^-in., 16-threads, .33 1-in. stock;

'4-in., 2()-threads, .2I5-in. stock, etc. The dies for thread

rolling are manufactured from carbon tool steel 1. to 1.20

per cent carijon.

In manufacturing the flat dies, the blanks are machined
to the required size and the grooves milled on the cutting

face to suit the bolt to be rolled. When milling these

grooves it is customaPi- to clamp the block on the table of

a universal milling machine parallel with the center line of

the table. The table is then set to an angle equal to the

angle of the thread. This taper is given in inches per foot

in literature supplied by the manufacturers so that it is not

difficult to properly set the machine.

\\'hen rolling a thread, the blank to be cut will revolve

one complete turn in a distance equal to the circumference

of the stock used. That is, for ^-in. bolts the diameter

of the stock, .446 in., should be considered and not ^ in.

Dividing the circumference in inches into 12 w'ill give the

number of turns the blank will make in traveling one foot.

It is also evident that the thread will advance one thread

per turn. By multiplying the pitch distance by 12 and di-

viding by the circumference of the blank, the amount the

talsle of milling machine should be set over per foot will

be obtained. As the tables of universal milling machines
are generally graduated for taper in inches per foot, the

setting of the proper taper is not a difficult operation.

Separate dies must be made for each thread and diameter.

That is, one set of dies cannot be used for 7/16-in. and
yi-in. bolts, even if the number of threads per inch be the

same. These dies must be carefully made and also care-

fully hardened. In practice a set of dies will cut from 200,-

000 to 500,000 bolts before refacing is necessary. To re-

face, the dies are annealed and handled the same as new-

dies.

When setting the dies in the machine it is necessarj' to

adjust them so that the two will track on the thread. This
is done by slightly raising or lowering one of the dies and
is not a difficult operation. The adjustment for diameter
is obtained by adjusting together or apart as may be re-

quired. .After a set of dies is once properly set, little re-

adjustment is necessary. Tlie output of these machines is

limited by the alulity of the operator to feed the blanks.

A lively boy or girl can readily feed a machine rolling SO
bolts per minute, this being much faster than cutting in a

bolt threader and not as fatiguing to the operator.

The cold prwess of niakini; bolts and rivets has the ad-
vantage of cheap production, but requires a very high order

of tool rtwm work to properly make and maintain the dies

and tools. .\t least one good machine operator must be
employed on a grou]) of machines to keep everything in

proper order. The feeding can lie looked after by operators
having little experience. Tlie tools for making bolts or

rivets by the cold heading process must be very exact in

regard to size, and highly fini.shed. Referring to Fig. 4.

the dies and quills B, F and G, are made of carbon tool

steel. The outside ;iftiT hardening must be ground to a

limit of about .001 in. Tin- hole in die F must be vcrv
carefully lapped or ground and of one diameter for the en-
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tire length. I'nk'ss this is the case, satisfacton' service will

nut follow, riie hole is made .00.> to .005 in. larger than

the slock to l)e headed. The heading dies (/' and H, Fig.

6, are of similar material. The recess or impression for

the head must l)e correct. It is customary to fit these to a

master gage. They must be ijolished after hardening. When
hardening the dies it is necessary to obtain hard surfaces

around the hole, which receives most of the wear. This may
be obtained when quenching by directing a stream of water

through tlie hole or onto the face of the header dies. .\\\

dies should be ground on their ends. The shear iilade D
must be ground on the flat surface after hardening. The
dies will often make 100,000 to 300,000 bolts or rivets be-

fore reciuiring regrinding, their life being governed largely

by the amount of rust or dirt on the material used. Dies

can be made originally for the smaller sizes of belts or

rivets and enlarged for the larger sizes as they wear. As a

general proposition the cost of maintaining tools for cold

heading is less per 1,000 bolts or rivets than for hot head-

ing. The stock for cold heading must be cold drawn and

should be lime coated to prevent rust. The price of this

stock varies with market conditions, but is generally cheaper

than hot drawn for the smaller sizes. The cold heading

method eliminates the use of furnaces for heating the blanks

required for hot heading. This is offset somewhat 1)>' the

necessity of annealing the bolts after heading for the ])ur-

pose of removing all strains that may be set up by the

heading process. But a large number of bolts can be an-

nealed at one time and with a smaller consumption of fuel

than is required for hot heading.

Bolts made by the cold process will answer practically

all purposes except where it is necessars- to have a tight

fitting bolt. For ash pans, air brake hose, jackets and a

number of places the}- answer all requirements. The prin-

cipal argument in favor of the cold heading method is low

cost, large production per man, the small .shop space re-

quired and the superior product. With the solid die ma-
chines, rivets may be made entirely free from fins or burrs

under the head. This is especially desirable for bolts to

be used on surfaces to be painted over, such as on steel pas-

senger cars where a rivet having fins under the head is liable

to shift and crack the paint.

ANOTHER WAGE INCREASE FOR ME-
CHANICAL DEPARTMENT EMPLOYEES
Director General McAdoo announced on July 24 bv

telegraph from the west, his approval of Supplement No. 4

to General Order No. 27, providing the following minimum
rate and increases in wages for employees of the mechanical
department of railroads under federal control

:

1. ^lachinists, boiler makers, blacksmiths, sheet metal

workers, moulders and first class electrical workers, 68 cents

an hour.

2. Carmen and second class electrical workers, 58 cents

an hour.

3. Helpers; 45 cents an hour.

4. Foremen, paid pii an hourly basis, 5 cents per hour
more than their respective crafts.

5. Foremen, paid on a monthly basis, an increase of $40
a month, with a minimum of $155 and a maximum of $250.

6. The new rates are retroactive from January 1. 1918.

7. Beginning on August 1, the eight-hour day will be

applied, with time and one-half for overtime, Sundays and
seven specified holidays.

The new order is lengthy and in detail, and at the time
this is written the full te.xt has not yet been issued.

In revising the report of the Railway Wage Commission
Mr. !McAdoo increased the recommendation for shop em-
ployees to a minimum of 55 cents an hour, after which, at

hearings before the Board of Wages and Working Condi-

tions, the shop organizations asked for 75 cents an hour.

To meet the increase asked would involve an addition of

$200,000,000 a year to the payrolls on top of the $.500,-

000,000 increase provided for by General Order No. 27, and
other classes of employees have also asked for further ad-

vances. To assist him in reaching a conclusion the Director

General discussed the matter at a conference with C. R.

Gray, director of the division of operation; W. S. Carter,

director of the division of labor, and Frank McManamy,
assistant director of the division of operation.

PREVENTION OF WASTE VS.
TION OF SCRAP

RECLAMA-

BY HENRY J. MILLER

I know- a man who is a chicken fancier; not the kind of

a fancier who goes in for a farm and a large number of

chickens, but rather the kind of a man who thinks he has

discovered the solution to perpetual income by keeping a

flock of ten chickens, maintaining them on the daily refuse

from the table. This man claims the first or initial cost

to build a chicken house and purchase the ten chickens is

the only cost, and the value of eggs received will soon repay

this investment, after which the eggs are a clear gain.

.\nother man I know of, who has the same number of

people in his family, became impressed with the chicken

fancier's argument and decided that he, too, would reclaim

the waste which was daily thrown away from his table.

However, on talking with his wife he was very quickly dis-

illusioned. In the first place, his wife showed him that the

actual amount of table refuse she threw away would not

sustain even two chickens. Not exactly satisfied with the

results of his investigation in his own home, he visited the

home of his friend the chicken fancier, where he soon found

out the reason why they had so much table refuse for chick-

ens. It W'as due to poor management in the kitchen. The
chicken fancier was under the impression that he was re-

claiming waste from his table, while in reality, good manage-
ment and economical buying would have eliminated the waste.

He was not reclaiming—he was buying high grade food

products for chicken feed.

The same principle may be applied to the railroads.

Wherever one sees a big scrap bin or a big scrap reclaiming

plant, the question arises. Is it not possible to eliminate much
of this expense by better management?
The writer does not wish to be understood as condemning

reclam.ation altogether. It is possible, however, to lose sight

of the real value of reclamation with the result that instead

of a saving, reclamation is merely adding to the cost of

the scrap pile, in excess of its real return. The reclamation

of scrap is to prevent the waste of usable material. This can

and should be accomplished right at the local shop or on

the division. The best posted authorities as to what is scrap

and what can be used over again are the local foremen.

The establishment of one large reclamation plant on a

railroad and shipping all scrap to this one plant involves a

direct waste. It is a waste of man power, a waste of motive

power and an excuse for an even greater waste from the

shops. This assertion is made with all due respect to the

many large reclaiming plants now in operation. There is use

for the reclamation plant, but not for as wide a scope of

work as we are often led to believe.

Let us look at the scrap problem of a shop of medium
size. The bulk of the scrap is old tires, odds and ends of

tubes, pieces of iron from the blacksmith shop, defective pipe,

rusted jackets, machine tool chips, broken castings and shop

sweepings. W'hat is there in this classification that can be

reclaimed and used over again? Where is there any need

of a reclamation plant to see that this material is properly"
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sorted for the scrap market? Like the chicken fancier, it is

possible that the source of scrap may be overlooked, and
then it is possible to find such valuable parts as bolts, nuts,

washers, valves, pipe fittings, pieces of brass, tin ware, etc.,

in our scrap pile.

Scrap piles have been neglected in the past. They have
not been given close supervision and many habits have been
formed which to-day are found to be costly. Going back
still further, however, there was a time when the scrap bin

was literally a scrap bin. It was possible to visit many
shops and find nothing but scrap in these bins.

The writer has in mind one shop tliat handled about 10

heavy repaired locomotives and possibly 150 cars a month.
The scrap bin was guarded by one man—a man whom every-

body put down as a crank, but who was a 100 per cent

scrap bin attendant. The scrap bin was located near the

center of the plant, easy of access, and was of sufficient size

to allow an ample compartment for each of the many classi-

fications of scrap. The attendant had an eagle eye for

anything but scrap. Woe to the man who tried to put any-

thing over on him, for he was a fighter and had a nasty

tongue. He reserved one compartment where he put every-

th'ng regarding which there was any doubt, and during

his spare moments would sort over the material, in many
cases sending pieces that could be repaired at a small ex-

pense back to the shop. From this plant probably not one

carload of scrap out of every thirty would not have been

passed through any reclamation plant as actually worthless.

Why the unnecessar\- expense of loading, hauling, unload-

ing, sorting and loading again before hauling to a buyer?

If this has proved possible at one plant, then why not at

others ?

At another plant the matter of using second-hand shoes

and wedges was taken up with the mechanic who handled

that work. He was given the exact cost of the different

castings and was shown how much was saved by using a sec-

ond-hand piece if it was in condition to be used again. This

mechanic knew the ser\'ice of shoes and wedges better than

the scrap bin attendant and took pride in saving all the

monev he could. The result was that what shoes and wedges

reached the scrap pile were actually scrap beyond reclaim-

ing. Incidentally, this schooling had a decided effect on

the amount of stock used at this shop. If it is possible

to educate one mechanic as to the value of using second-hand

shoes and wedges, why not educate the men who use other

materials, and thus do away with handling so much scrap

at the reclamation plants?

The function of the reclamation plant is simply to repair

where shop facilities are limited or inefficient to handle ma-

terial in small quantities. It is evident that the amount of

scrap iron at local points would not be sufficient to warrant

the installation of reclaiming rolls and it is desirable to

select some central point for the installation of a rerolling

mill to ser\'e the entire road. Under these conditions, how-

ever, each local point should sort such material as can be

reclaimed, so that on reaching the reclamation plant it need

not be resorted.

At a certain reckimation plant a man was observed re-

claiming a large pile of rail spikes, straightening them out

cold with a hand hammer. Let us follow one rail spike from

the time it started to the scrap pile until it is reclaimed and

delivered back to the section gang.

A section man, in pulling the spike out of the tie, bends it.

Knowing that there is a reclamation jilant on the system he

puts the bent spike on the scrap pile. The sjjike is loaded

in a ( ar with other scrap and hauled to the reclaiming plant,

wliere it is unloaded, sorted out and jjlaced before the man

with the hammer. He straightens it, after which it is taken

into store stock, eventually to be loaded and hauled back to

the section foreman. If there is no imjierfection in the head

or i>oint the foreman u.ses the spike again. Ollurwisc he

looks tile spike over, notes the imperfection and either starts

it back on another journey to the reclaiming plant or throws
it in the tall grass, where the railroad loses its value as scrap.

If that section foreman were educated as to the needs of

his railroad and the value of using material economically,

is it not possible that one of his men would have straight-

ened that spike on a rail, thus saving the cost of handling
and moving? Was it necessary to handle that spike three

or four times and haul it to and from the reclamation plant

just to have it straightened?

At another plant the discover}^ was made that many ap-
parently good air pump cylinder packing rings were going
to the scrap pile. Investigation disclosed that the mechanic
who overhauled air pumps would not use a questionable

second-hand ring in a newly repaired air pump. He claimed
that such a pump would run six months without repairs, but
if a second-hand packing ring was used the pump would
probably require attention in a month or so. He had con-
cluded that it was better to throw away a second-hand pack-
ing ring worth 40 or SO cents than to use this ring and in

a month or so spend from two to three dollars in making re-

pairs to the pump in the roundhouse.

A visit to a large reclamation plant causes one to wonder
why so much good material is shipped there. May not the

answer be that too much dependence is placed on the

reclamation plant? Place a scrap bin in the center of every

plant, with a man in charge who knows good material, and
the reclamation plant will receive much less good material^

and scrap handling costs will be reduced. A means of edu-

cation will be provided right where ever}' workman can see

what the wasteful use of material results in.

Put some of the money otherwise spent in building a big

reclamation plant into educating and securing the co-opera-

tion of your workmen and you will receive a larger dividend

in return.

MAINTENANCE OF CROSS-COMPOUND
COMPRESSORS

The subject matter of this paper naturally divides into

two parts, viz, one covering the period between shoppings
of the compressor and the other while it is in the shop for a

general overhauling. Considering the former first

:

Local. on and Installation.—Cross compound compressors

should always be located on the left side, forward of stay-

Ijolts. While the design of the locomotive will to a certain

extent determine the exact location, a location entirely be-

low the running board and as near the rear of the lx)iler

barrel as possible is preferable. A large opening and free-

passage strainer should ])c installed in a vertical position

and secured to a substantial bracket. It should f>e located

so as to be free from dirt thrown up by the driving wheels

and where it will not be subjected to escaping steam. The
two suction openings from the compressor should be piped

together with two-in. pipes and a similar size pipe then

extended to the strainer.

The oil pipe connection to the steam pipe should Jje be-

tween the main steam valve and governor. With a two-

i()ni|)ressor installation difficulty is sometimes experienced in

liiliricaling the steam ends of both compres.sors, due to un-

L(|ual distribution of oil. To facilitate this the IJ/a-in.

main steam pipe should enter horizontally into the side

opening of a l'4-'n. by 1/4-in. by lj/2-in. horizontal tee,

located adjacent to and aliove the compres.sors. From this

tec two \%-m. brancli jjipes of ei|ual length should extend

to the compressors.

J.ubricniion.—When starting the compressor the piston

rod swabs should be lubricated with valve oil, the throttle

cntcd .-It the Air Hrake Asso-•AliHtract of the report of a committc
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opened gradually and the compressor run slowly until all

condensation is worked out of the steam cylinders, then the

drain cocks should be closed. All drain cocks are to be

opened, and left -o, wiien compressor is stopped at terminals.

\Vhile the compressor is yet working slowly, 10 to 15 drops

of oil should be fed to the steam cylinders and 8 to 10

drops to each air cylinder. After detaining about 40 lb.

pressure the throttle can be opened.

The air cylinders should be lubricated regularly, four to

six drops, how often dejiending on the service, but never

over six hours apart in heavy freight ser\'ice, and esjiecially

just before starting down a mountain grade. With cab air

cylinder lubricators, which are superior to the hand oilers,

tiever attempt to adjust to feed continuously, as the slowest

-possible regular feed will be excessive.

There has been considerable criticism regarding the use of

rSuperheater oil in the compressor air cylinders, the general

impression being that it is too hea%y, tending to more quickly

clog the pa>sageways and packing rings. \\"hile it is con-

ceded that better results may be obtained with Perfection

valve oil, yet where the special 54 air strainer is employed

no trouble is experienced from the use of superheater oil,

thus indicating that the gumming with it is mainly due

to dirt.

Compressor LiuiiJry.—Dirt entering the air cylinders

destroys lubrication and increases the wear of packing rings

and cylinder walls. Tlie dirt and worn-off metal form the

hard gum so frequent!}- met with; hence, the exclusion of

dirt will improve the lulirication and reduce the wear and

gumming.
A verv effective and economical way to remove this de-

posit is by means of the compressor laundry, which should

be used ever>- three montlis or longer, depending on the

service and protection afforded against dirt. Compressor

laundry outfits consist in general of an enclosed tank

mounted on wheels, for a lye solution, a steam coil inside

the tank and suitable pipe connections to join the tank to

the suction and discharge openings of compressor. The

solution should consist of about one lb. of concentrated lye

to one gal. of water, and should be kept hot by steam circu-

lating through the coil while the compressor is being laun-

dered.

The length of time the compressor should thus operate

depends on its dirty condition, but usually from two and

one-half to three hours gives the best results, .\fter the

compressor has been thoroughly cleansed tlie tank connec-

tions should be removed. Clean water (hot water is pre-

ferable) should then be worked through the air cylinders

for several minutes, discharging into the pit. to insure all

of the solution being removed, after which the compressor

should run idle until all the water is worked out of the

cylinders. The air cylinders should then be well lubricated,

the strainers applied and the discharge pipe connected. If

soft packing is used the air ends may need to be repacked.

A solution of about 10 gal. will be sufficient to cleanse about

five compressors.

Insufficient lubrication, especially in the steam end of the

compressor, is one of the most common causes for the com-

pressor running slow. On roads where valve oil seems to

be at a premium, either by an oil schedule or otherwise, the

air compressor is usually the part that is stinted to make an

oil record. .\t the nomial cost, of about 55 cents per gal..

for oil it will cost 5 cents per 16-hour trip to properly

lubricate both ends of the compressor.

Other causes for the compressor running slow are worn

packing rings in the high-pressure air cylinder or clogged

passages in the air cylinders. No trouble will be experi-

enced with the latter if tlie compressor laundry is used as

herein recommended. The compressor will pound or make
irregular strokes from causes such as main steam valve dry,

packing rings in low-pressure air cylinders badly worn,
piston rod packing blowing, clogged air passages, air valves
with improper lift or leaking, and too much oil in the steam
cylinders in combination with close throttling by the steam
valve or governor.

The compressor will give good service when the low-
pressure air piston packing rings are worn until 3-32 in. to

5-.i2 in. open. The latter should be the limit.

.A slow upward stroke of the low-jjressure air piston may
be caused by a restricted air passage between high and low
pressure air cylinders, or top steam cylinder gasket leaking

to the top side of high-pressure ste.im piston, or high-pres-

sure air piston packing rings leaking, though if the latter

were at fault the lo\v-])ressure air jjiston would move slowly

in both directions. If the high-pressure air piston makes a

quick downward movement and the low-pressure air piston

a quick, upward movement, the cause may be on account of

a lower intemiediate valve leaking or held off its seat. If

the quick movements of the pistons mentioned are in the op-

posite direction than stated, the cause may Ije from an upp>er

intermediate valve leaking. If the high-pressure air piston

only makes short strokes, and compressor will not maintain
more than 45 to 60 lb., it indicates discharge passages badly

clogged, or final discharge valve leakage.

When a compressor gradually keeps reducing in efficiency

until it does not maintain standard pressures under rela-

tively favorable conditions, the trouble is usually due to

worn and leaking high-pressure air piston rings. Under
these conditions the low-pressure air piston will be working
against more than its normal pressure. Low- sp)eed can also

result from steam cylinder gasket leakage, and if leaking

between ports of high and low pressure cylinders, or be-

tween low-pressure cylinder and exhaust, it can be located

by a continuous blow at the exhaust, providing the exhaust

pipe is disconnected close to compressor and the latter run

slowly. If the compressor has been maintaining standard

pressures, and in a relatively short time does not. tlie trouble

is undoubtedly due to some foreign substance lodging imder

an intermediate or discharge valve, thereby causing serious

leakage. Such foreign substance can at times be removed

by closing compressor throttle and brake valve cut-out cock,

draining all pressure from main reservoirs, after which run

the compressor fast for a few minutes, .\fter the main
reser\-oir pressure is restored, open brake valve cut-out cock.

The report was signed by C. X. Remfry, chairman: T. F.

Lyons and Frank Schaller.

DISCUSSION

The discussion emphasized several of the points brought

out in the paper, and indicated that the most difficult prob-

lem in the operation of the S'j in. cross-compound com-
pressors is properly lubricating the air cylinders. The use

of signal oil, which is sometimes permitted, has resulted in

explosions in the air cylinder, and is not desirable. The
difficulty of using present t^^pes of hydrostatic lubricators

on these pumps is that the minimum feed is too fast for

continuous use and requires periodical attention from the

engineman. .\nother handicap under which these pumps
work is the inefficient condition in which air strainers of the

ordinar}- type are maintained, the openings being partially

clogged and restricted. ^lore attention to maintaining un-

restricted strainer openings was advocated.

A CORRECTION
In the article entitled ^Metallic Electrode Arc Welds, by

O. S. F.schholz, published last month, an error was made in

the second column of page 417 in gi\Hng the carbon and
manganese content of the electrode. This should be .17 per

cent carbon and .5 per cent manganese.



Welding Methods at Columbus Shops
Carbon and Metallic Arc Welding Both Used ; A
Special Building Has Been Erected for Welding Work

THE Southwest S>stem of tiie Pennsylvania Lines has re-

cently erected at the Columbus, Ohio, shops, a special
building which is devoted exclusively to electric weld-

ing. Many interesting details were incorporated in the design
to fit the structure to the purpose for which it was intended.
The building is of brick 101 ft. long and 19 ft. wide and is

divided into seven welding rooms. 12 ft. bv 16 ft., inside,

and a generator room, 14 ft. b)- 16 ft. The generator room
has brick walls, while the welding rooms are separated by
corrugated iron partitions. As the light from the arcs is

harmful to the eyes unless shaded by colored glasses, pro-

interior Arrangement of Welding Room.

\nsion has been ma.de for protecting anyone from ihe rays

who may come in the vicinity of the building. The windows
in the welding rooms are 8 ft. from the ground and the

opening near the welding table for the admission of air is

covered by an iron door hinged at the top. The entrances

to the welding rooms have sliding doors, one solid and the

other with latticed panels, to provide ventilation. In order

to insure that all fumes from the arcs will be carried away
quickly an exhaust fan has been installed in the generator

room and connected to a central duct, from which smaller

ducts in each room lead to adjustable exhaust hoods directly

over the welding table. There is also an 18-in. roof venti-

lator in each room. The entire building is heated by warm
air pipes brought in at the floor level.

The arrangement of the apparatus in the welding rooms

is clearly shown in the illustration below. A welding table

i.s provided to bring the work to the height most convenient

for the operator. Beside the table is a stand on which the

electrode holders are placed. A rack for the welding rods

and a metal box for holding tools are also provided. To
facilitate the handling of heavy parts each room has a chain

hoist of 1-ton capacity swung from a jib crane.

The generators used for electric welding were rewound

from two 60-hp., 240-volt motors. By running connections

to each third commutator bar they were changed to give

approximately SO volts. The fields are compound wound

with a differential series coil. The generators are driven
by 100-hp. induction motors. Each machine delivers a maxi-
mum of 1,000 amperes, which is sufficient to supply one
metallic arc and two carbon arcs.

In the generator room is a small switch board which
carries the volt meters and ammeters, the field rheostat and
the circuit breakers, which are connected with the positive
side of the circuit. The welding circuits are carried from
the circuit breakers by separate leads to each of the welding
rooms and are brought back to the center post of a series
of single pole double throw switches, through which any
of the circuits may be connected to the negative terminals of
either generator. The circuits are designed to carrv a current
of 600 amperes.

One circuit is carried to the erecting shop, where it is
connected to the welding panel shown in the illustration
below. This is arranged for the use of two operators on
metal electrode work. If it is desired to use a carbon arc the

g Spaces bef-retn

Two-Man Welding Panel.

entire current can be diverted to either set of welding termi-
nals by closing the switch G.
The welding jiractice at Columbus shops is quite unusual

m that much of the work is done with the carbon arc. The
carbon arc process was the first method of welding metals
with the electric arc that was developed, and has been in use
since 1881. The welding heat is generated between the
work and a carbon electrode, the arc being played around
on the work to get the proper heat, while the metal to be
added is fed into the arc. In many ways the manipulation
of the arc is similar to the manipulation of the oxvacetylene
flame.

Metal electrode welding has been adopted much more gen-
erally than the older carbon arc process, which is in use by
very few railroads. The rea.sons generally ascribed for the

473
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use of the metal electrode process are tliat tlie quality of

the metal added is lx»tter than is secured when using the

carbon arc, that the heal can he controlled more readily,

and that it can be used for overhead welding and other

work where it is not possible to form a piwl of the molten

metal.

The advantages of the carbon arc process which led to its

adoption in the Columljus shops are the greater speed in

building up work and the lower cost on heavy work. \Vhen

using the carbon electrode a longer arc is maintained than

when using the metallic arc and for that reason it has been

found the slight variations in the length of the arc have less

effect on the quality of the metal. The character of the work
secured depends largely on the skill of the operator. It has

been found that an experienced operator can produce a very

good grade of metal in the welds. The intense heat of the

arc makes the molten metal so fluid that it is easy to float

off the scale.

About three-fourths of the work done at Columbus is

w-elded with the carbon arc. This includes practically all

building up operations and repairing the commoner classes

of broken parts. All crosshead guides are maintained to a

standard size, from 54 to •>4 in. of metal being added to

restore the original dimensions. Chafing castings are built

up with the carbon arc, holes in spring rigging and brake

rigging that are worn out of round or spots that are chafed

are built up. Broken driving and trailer boxes, and in fact

practically all kinds of steel castings, are welded with the

carbon electrode. Copper can also be welded by this process

with entire success. No difficulty is encountered in machin-

vag the metal which is added.

In cariMn welding, electrodes J 2 in. and ;^4 in. in diameter

are used. The rods, which are fed into the arc, are -"s in.,

J4 in. and ?,s in. in diameter. The voltage across the arc

varies from 50 to 55 volts and the current is usually between

400 and 450 amperes.

In working with the carbon arc the face and hands must

be protected, as the rays from the arc will bum the skin.

A ver}- convenient and practical form of face shield has

been developed at the Columbus shops. It is made largely

of fiber which is light and a non-conductor of heat and elec-

annealed iron wire and for ovcrliead work steel wire with a

high melting ])oint.

A CROSSHEAD FACING TOOL
The inner surfaces on the sides of cros.sheads are difficult

to machine in a .«lotter. Nevertheless on account of the diffi-

culty of reaching these ])oints with an ordinary lathe tool

the surfaces are usuallv slotted out. The illustration below

Tool Which Cuts the Time for Machining Crossheads

shows a tool used in the Bloomington shops of the Chicago
& Alton which makes it possible to finish both of the inside

surfaces on crossheads at one setting.

The body of the tool is designed to pass through the cross-
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tricity. The frame which holds the colored glass is hinged

and is held in either the open or closed position by a spring.

A fireproof bib protects the chest of the operator from the

heat of the arc.

There are ceilain classes of work for which the carbon

arc is not well adapted and for such operations the metallic

arc is used. These include the welding of firebox cracks

and seams, mud rings and tubes, welding broken locomotive

frames and broken spokes in wheel centers. Link blocks,

valve stems, superheater units and crossheads are built up
with the metallic arc. On these classes of work a voltage of

approximately IS to 20 volts across the arc is used, with a

current from 100 to 175 amperes. The electrodes used on

building up operations are 3/16-in. or ]/i,-m. Swedish iron.

On firebox work '/s-in. rods are used, on tubes ^<^-in.

head pin hole, with considerable clearance at th', sides. On
one end the tool has an arm which fits in the tool post of the

lathe. The other end carries a removable arm in which there

is a double end cutter held in place by a set screw. The
body of the tool is passed through the crosshead pin hole,

and the removable arm is then placed in position. By using

the cross feed the inner surfaces can be finished in perfect

alinement with the outer surfaces. If the clearance of the

tool in the crosshead pin hole is not great enough to permit

the entire surface to be finished in one cut, the tool can be

brought back and the removable arm set out to finish the

cut. With this tool the time required to machine crossheads

can be reduced considerably. Where nuts are used on the

ends of piston rods, a tool of this sort will be found useful for

finishinii the bearing surface for the nut on the crosshead.



MOTOR HEAD SPEED LATHE
A new speed lathe with ahernating current motor head-

stock has recently been placed on the market b}" the Oliver

Machiner)' Company, Grand Rapids, Mich. The lathe is

designed for three-phase, alternating current operation and
is called the Oliver No. 51.

As shown in the illustration, the lathe is provided with a

hand feed carriage and compound swivel rests, but may be

furnished with a plain bed in four or five-foot lengths if

desired. In this case it will turn 24 or 06 in. between cen-

ters, respectively. The swing of the lathe is 12 in. and it is

well adapted to work in pattern shops.

The motor headstock and ball bearings are totally en-

closed, which makes them dust and dirtproof. The rear end

of the motor is fitted with a combined handwheel and face

Oliver" No. 51 Motor Head Speed Lathe

plate, which is a new invention, covering which a patent

has been applied for. The outer end is rounded off like the

ordinary handwheel and the inside face is curved in .so as

to give the advantage of the handwheel shape. The outer

surface forms an accurate face plate for rear end turning.

The motor controller is also enclosed in a dustprwjf case and

is similar in type to a .street car controller, iiut much smaller.

It is ofterated from the handwheel .shown in the front, which

is marked in the various positions, as follows: Off, S7(J

r.p.m., 1,140 rp.m., 1,72.S r.p.m. and .5,4.SO r.ji.m. The

mechanism is such that the handwheel cannot be turned in

the wrong direction. All parts of the lathe are interchange-

able.

THREE-WHEEL TRACTOR
The Elwell-Parker Electric Company, Cleveland, Ohio,

has developed the tractor shown in Fig. 1 for medium serv-

ice and to occupy a position about halfway between the

common electric truck and the heavy duty tractor. It is giv-

ing excellent service in small package freight houses, and
Fig. 2 illustrates its use in unloading a freight car of flour.

Fig. 1—Elwell-Parker Three Wheel Tractor

I'here are one hundred 25-lb. sacks of flour on each of the

trailers shown, making a total of 10,000 lb. of flour hauled
li>- one motor. One of the distinctive features of the Elwell-

Parker tractor is the single front wheel, which makes pos-

Flg. 2— Rer ing 10,000 Lb. of Flour at One Trip

sible greater ease in turning, and on this account it could

jjroljably Ijc used to good advantage in railway repair shops.

Tlie tractor is steered Ijy a handwheel or a hinged right

and left hand lever. When the wheel steer is used, the con-
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trol lever is located mi tlu' Kit ol the i.olumn. When the

lever steer is used, the luiilrol liver is located at the side of

the operator's seat, as shown. The steering wheel is carried

on roller bearings in a heavy steel ho.\ spring supporter,

turning on large ball bearings in the steering column base.

The seat operates as a circuit breaker, which closes when
the operator's weight presses the spring, but only when the

controller is in "oif"' position. The tractor can never be

started from the floor.

The tractor has solid wheels and solid rubljer tires. The
normal drawbar pull is ,^00 lbs., the speed with no load is

()25 ft. per minute. The length of the tractor is 70 in. and
its width is 41 in. The outside turning radius is less than

the length of the tractor. .\ single reduction worm drive is

used, the worm being steel and the worm gear phosphor
bronze. The motor is direct connected to the worm on a full

floating a.xle. The tractor has a brake pedal with a heel

latch.

The batter}- may be removed through the top or side of the

compartment as a unit, and is not boxed in single cells, as in

many tractors. This facilitates the quick exchange of bat-

teries if required. The battery cradle is suspended on
springs. The tractor frame is carried on separate sets of

springs over the rear axle. There are three speeds in either

direction. The tractor is equipped with an Elwell-Parker

heavv-dutv motor and an Edison or lead batterv.

NEW IDEA VISE

The Barnett Foundry &; Machine Company. Irvington.

N. J., has just brought out a machinist's bench vise under

the name of "\Mnans" Xew Idea Vise."' that embodies a

number of novel features. Reference to the illustration in-

dicates its general characteristics. It will be seen that the

well known screw and lever has been replaced by a pawl
and rack. This is actuated by a handle on an eccentric shaft,

which will exert a pressure much greater than possible with

a screw.

The adjustments from zero to maximum are made in-

Winans' New Idea Vise

stantly with one sliding movement. The pawl eccentric and
sliding jaw form a toggle joint, bringing the greatest pressure

to bear on the top part of the jaw, causing the work to be
clamped tightest at the working part. The moving member
of tlie vise slides away from the operator and there is no
handle between the operator and the vise. The gripping
plates are hardened and ground, and the rack and pawl are

made of hardened steel.

A feature of especial importance is that the whole vise

mav lie removed from its swivel base and taken to a surface

I)late, drill press or milling machine for continuous opera-

tions, since the base of the vi.-ie is accurately machined at

right angles to the jaws.

The W'inans' vise is made in standard sizes cf jaws from
J in. to Syi in. and openings of .1)2 in. to 12 in. The whole
design is such that it will stand up under trying conditions

and heavv work.

DRAFT RECOKDING DEVICE

The economical operation of steam plants is made possible

only by a thorougli knowledge of operating conditions, and
automatic recording devices of various sorts are a great aid

in obtaining this knowledge. For example, one of the fac-

tors that affects boiler efficiency is the amount and uniform-
ity of the draft, and an accurate knowledge of just how the

draft varies from time to time during the day may explain

the size of last month's coal bill.

It is also important that the right amount of air be fur-

nished under the grates, and for the purpose of recording

such gas pressures, the Bacharach Industrial Instrument

Company, Pittsburgh, Pa., has manufactured various types

of "Hydro" pressure recorders, one of which is illustrated.

The instrument is simple in construction, its action de-

pending on but one moving element, namely, a float in water.

The float is in the form of an inverted bell communicating
with the stack or gas main and the outside, the top of the

bell being exposed to atmospheric pressure. The difference

in pressure then between the stack and the air is measured
by the vertical position of the bell and transmitted to a

recording device by a rigidly connected pen. The recording

chart is carefully calibrated and attached to a drum which
revolves once in 24 hours bv a clock arrangement. The re-
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suit is a continuous and permanent record of draft pressure

and variation.

An important advantage of the "Hydro" pressure recorder

lies in the fact that it has no lever, pmion, stuffing box, etc.,

to wear out and cause inaccurate readings. It is durable,

being made of non-corrosive metals and does not require

careful leveling to give accurate results.

'"Hydro" pressure indicators are built by the same com-
pany and differ from the recorders only in the substitution

of a simple indicating mechanism for the recording device.

GLASS LUBRICATING CUP
A new lubricating cup for air compressor air cylinders has

been patented by E. F. Glass, 1212 Third avenue, Altoona,

Pa. As shown in the illustration, the body of this cup is a

malleable iron casting threaded on a brass stud, the outer end
of which has a ^ in. pipe thread to fit the standard air

cylinder oil cup hole. A brass stem with a shoulder at the

top, and a 'j/i-in. hole running through it is screwed into the

top of the stud. There are four 1/16-in. holes drilled

through the top of the stem under the collar, and the wicking

shown is made of .03-in. woven copper wire. The filling

hole in the top of the cup is covered by a cap.

In operation, the cup is filled with oil and the cap screwed

tightly on. Due to capillary attraction, oil feeds up the wire

wicking to the four holes in the top of the stem, and on the

Glass Patent Lubricating Cup

cxjjan.sion stroke of the com[)res.-or this oil is drawn through

the hole, and down the stem into the cylinder. The amount

of oil may be varied by changing the numljcr of strands in

the wicking.

The cylinder lubrication obtained by this method is com-

plete, and results in increased comjiressor efficiency, and a

material reduction in the wear of packing rings, cylinder and

piston rofl. P'urthcr advantage^ of tlie Glass luljricating cup

are its simplicity and the lack of all regulating screws, valves

and small ports to be obstructed by dirt. One filling of the

cup will last 18 hours, with the compressor in continuous

operation, and as the cup works automatically, no attention

is required in the meantime. The cup can be used on any
design of air compressor or internal combustion engine. It

has given satisfactory results in actual test on one of the

large eastern railroads.

PRESSURE GOVERNOR FOR GAS AND
LIQUID SYSTEMS

In many power installations where air, other gases or

liquids must be maintained under pressure, the demand has

arisen for an automatic method of control.

.\s a result the General Electric Company has developed

a new pressure governor to control standard self-starters for

motor-operated pumps and compressors. The governor main-
tains a pressure between predetermined limits on any gas

or liquid systems that will not corrode the Bourdon tube.

This governor is called the CR 2922 and can be used on

Fig. 1— Internal Mechanism for a Pressure Governor

an\' Standard .\.('. or D.C. circuit. It is rated for pressures

of'so, lUO, loO, ,iOU, or 5UU lb. and operates within settings

of from J to 12 lb between high and low pressures. Gov-

ernors for higher pressures can be supplied if desired.

The governor consists of a Bourdon tube, an indicating

needle, a graduated pressure scale, adjustable high and low

pressure stops to determine the desired pressure range and a

relay which actuates the contacts in the control circuit of the

self-starter, all enclosed within a dustproof case, easily

iipcned for inspection.

.Action of the governor is dependent on the Bourdon tube,

wliiih should be connected to an independent discharge pi]ie

from the jiressure tank. The free end of the tutie 7", Fig. 1,

is mechanically connected to the indicator needle A^, moving

it over the scale as changes of ]iressure affect the tube.

After the settings for the pressure range have been made,

the governor will automatically maintain pressure within

tho.se limits, .Assuming that tlie |)ressurc is at the low value,

as indicated b\- the left hand indicator /, the contact C on

the iiri-<llc .V, i<)ni|ilrli-~ tin- (ircu'l thniugli the contact f" on
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the niovalilc arm .1/, which at the low pressure jjoint rests

against the stoj) P'. When this contact is made, the circuit is

completed throutjh the relay coil A', causing the ahnature .1

to close. Attached to this is the contact CO which upon

closing completes the control circuit to the self-starter, caus-

ing the motor to start.

The armature is also attached to the s|iring .S' whicii holds

the contact C" firmly again.st C until contact is broken at /'.

As the jjressure increa.ses, the needle pointer moves to the

riglit, hut its lower part, to which the contact C is attached,

moves to the left and is followed iiy the movable arm .1/.

When the high ])ressure point is reached, the movalile arm is

prevented from traveling further by stop /' and the needle

continues its course, i)reaking the circuit i)y separating con-

tacts C and C". The inst;i!nt the circuit is broken, tht? relay R
is de-energ'zed, its armature falls, releasing the tension of the

Fig. 2—Pressure Governor Complete

spring S, and because the movable arm .1/ is counterweighted,

it returns to the stop post P'

.

\Vhen the pressure is decreased to the minimum value, the

contact C again completes the relay coil circuit b}- engaging

contact C" and the cycle of operation is repeated.

The case is tapped and drilled at the bottom for the pres-

sure pipe and electrical conduit connections.

NEWTON RAIL DRILLING MACHINE
A new design of multiple spindle rail drilling machine

has been brought out by the Newton Machine Tool Works,

Inc., Twenty-third and Vine streets, Philadelphia, Pa. This

machine is intended to be used in the rapid and simultane-

ous drilling of the three or four holes recjuired in the ends

of girder and other rails.

Referring to the illustration, the three spindles shown

operate separately and are readily removed from the cross

rail when desired. The spindle speed for the heavy drill-

ing of main holes is 125 r.p.m. The work table is fitted

with a slot in the top surface and an adjustable blocking

arrangement to hold the rails in position while being drilled.

The two outside spindles are adjustable separately and with

regard to the table by means of hand operated screws so that

drilled holes may be located wherever desired. All the im-

portant driving bearings are bronze bushed. All spindles,

spindle gears and rack pinions are made of nickel steel. All

gears are fully covered and a guard is placed around the

mcjtor belt. Pump piping and altachnunts for lulirication

are iniludi'd in the e(|uipment.

The motor is mounted on a bracket on the left hand side

of the machine and connected by Ijelt directly to the main
driving jiulley on the back of tiie ujiright. The drive is

the!i transmitted through bevel gears and spur gears to the

sjiindles at the top of the saddle. The saddle is counter-

weighted and has vertical feed and hand adjustment. Two
changes of feed are available vertically: .04 in. and .007

in. per revolution of the spindle.

The driving pulley is 26 in. in diameter and has a j^-

in. face. The table is e(|uip|)e(l with an adjustable back

Newton Three Spindle Rail Drilling Machine.

jjlate, a clamping screw and a reversing end slot. All three

spindles are mounted on the one saddle and, therefore, feed

in unison, and this particular design is ecjuipped with a

special holding chuck for driving drills of special rail de-

sign. The base of the machine is surrounded by an oil pan
and the lubrication tank is in the base of the machine from

which the lubricant is returned by pump piping and attach-

ment to the point of cutting. The following are the general

dimensions of the machine:

Diameter of each ?.pindlc 1 J^ "in,

jMiiiimum tli'itance lietween siiindle cent..'rs 3!^ in,

.\Iaximiim distance hetwe t n spiiuile centers 9 in,

Maximum dist.-ince top of table to end of s^'indlcs... WA in.

Size ot wiivk table 16 by JO in

Condition of Russian Railways.—At a sitting of the

Executive of Labor in Moscow, Commissarj' Shliapnikoff re-

ported on the condition of the railways and the factories of

Petrograd. The works and factories, he said, are now in

such a state that it will require over three years to bring them

to order. The report on the railways shows a state of things

ijeyond all exaggeration. Full and complete disorganization

exists among the emplo}"ees at the stations and at the works.

Production has greatly fallen off.

—

Railway Gazette, London.



August, 1918 RAILWAY MECHANICAL ENGINEER 479

INSERTED GUTTER TOOLS
The turning, facing and jiluning tool illustrated is an ex-

ample of the line of positive lock, inserted cutter tools man-
ufactured by the Lovejoy Tool Compan\-, Inc., Springfield,

\'t. This company has not attempted to develop a universal
holder having adjustment to cover all positions that might
be required for tool making and which, therefore, embodies
weaknesses unavoidable in a tool of that nature, but the in-

tention has been to design a line of production tools closelv

approaching the solid forged tool in respect to rigidity, un-
necessar}- overhang and objectionable projections. In this

way, and by the satisfactory manufacture of inserted cutter

tools, the advantages of a solid forged tool are combined
with the economy of the inserted cutter type. There, is no

waste of expensive high speed steel, which in the solid tool

performs no other function than to support the cutting edge.

The advantages over tools with welded tips are the smaller

chance of breaking and the adjustment of the cutting edge

as the tool wears and is ground away.

The Lovejoy tools have a positive lock. In the tool illus-

"trated the tool thrust is taken on the locking key, which in

turn takes its seat on the solid metal of the holder. The

tapered locking wedge only serves to bind the cutter in posi-

tion, making it virtually a part of the holder which cannot

slip or loosen even under heavy intermittent cuts. The cutter

is capable of height adjustment as it l)ecomes worn, thus giv-

ing each cutter a life equal to three or four solid or welded

tools of the same shank size. New cutters may be obtained

at comparatively low co.st, there being an almost unlimited

life to the holder, which is heat treated and capable of with-

standing the heavy strains incident to present day feeds

and speeds.

The cutters are high speed steel and are heat treated ac-

cording to standard practice. They arc interchangeable in

the respective holders, being made to accurate gages. The

position of the cutter relative to the work is always important

and the Lovejoy tools are designed to liave the end thrust

come a? nearlv as possiVjle against the cutting strains.

While the nature of boring work does not permit of the

relativelv ideal conditions for cutter positions afforded in

turning and facinc. the cutter is so supported in the holder

as to receive largelv an end thrust and a natural top rake.

The urinding is done entirely on the end, and the cutter is

Ifjcked in its holder with total absence of protruding set

screw heads, therebv givinir unol^structed chip room in holes

onlv slightlv larger' than the holder itself. This jjermits the

use' of a larger twl than is usually possible in the inserted

cutter type and again approaches the solid forged totjl in

rigidity.

The Lovejoy inserted cutter tools include right and le£t

turning, facing and planing tools, boring bars, back facing

bars and shaper and planer tools. Patented end milling

cutters are made to order onlv.

JIFFY ADJUSTABLE CUTTER
In cutting large circular holes it is still common prac-

tice to drill out part of the material around the circumfer-

ence and chip out the remainder. This method is laborious

and the results produced are poor. Realizing the field for a

tool which would expeditiously do such work, the firm of

Koch & Sandidge, Chicago, has placed on the market the

Jiffy adjustable cutter. This tool is adapted for cutting

holes from 1% in. to 6 in. in diameter. With standard
knives it will cut through 3/16-in. steel. Special knives

can be supplied for cutting through J^-in. steel and also

for cutting other materials such as slate, marble and fibre

up to a thickness of 1 in.

The Jiffy cutter, as shown in the illustration, consists

of a swing chuck of cast steel with two adjustable knives,

mounted on a central stud and fed by a spring and hand
nut. Tlie knives are rotated by a special ratchet wrench
applied to the chuck. In using the device a -'j-in. pilot

hole is drilled first and if the material is thin a flange nut
is put on the opposite side of the sheet so that the stud may
I'c placed througii the pilot hole and screwed onto the llange

nd-Operated Cutter Adapted to a Wide Range of Work

nut. In the case of heavy material, the pilot hole can be
tai)|)ed with the standard thread and the stud set into it,

thus eliminating the use of the flange nut where it might
lie difficult to get back of the material to place the nut in

])osition.

Outside of the many ordinary applications such as cut-
ting holes in distribution cabinets, conduit cut-out bo.\es,

boilers, tanks, etc., there are many special applications, as
for ih.stance, cutting holes in heav}' structural steel mem-
bers and in awkward shaped castings which cannot readily

be drilled liy machine. Special washers which are generally
costly to make and difficult to get can be quicklv cut out
with little effort by setting one of the knives at the inner
diameter of the washer and the other at the outer diameter.

Ca-tting Poi.vts loK GRixnixr. Wheels.—The number
of cutting points on a grinding wheel is a matter of consid-
erable controversy among theorists. But the best English
authority gives for a wheel of 60 grain at 6,000 ft. per
minute and one inch wide face a total of about eighty million

(utting fioints per minute.

—

The Rfigineer, Loudon.
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A fire at Napoleon, Ohio, on July 4, destroyed the round-

house of the Detroit. Toledo & Ironton, together with four

freight cars, and damaged ten locomotives; loss 550,000.

The southern regional director has issued a circular letter

asking the railroads to submit promptly their recommenda-
tions as to the new locomotives each line will require for the

year 1919.

President Wilson, by executive order, has suspended the

provi.sions of the eight-hour law as applying to mechanics

and laborers on contracts in connection with the construction

and maintenance of the Alaskan Railroad.

The machine shop of the Texas & Pacific at Marshall.

Tex., was destroyed by fire on June 9; estimated loss, in-

cluding machines, patterns and valuation records, $300,000.

The boiler shop and the erecting shop were slightly damaged.

V. R. Hawthorne, acting secretan,- of the Master Car

Builders' Association and the .\merican Railway blaster ]Me-

chanics" Association, has transferred his office from 906

Karpen building to 746 Transportation building. Chicago.

Fifty retired employees of the Pennsylvania Railroad at

Sunbury, Pa., were notified recently that places were open

for them if they wished to return to work, and provided they

should pass necessary physical tests. Many of these men are

mechanics. They were told that in going to work now they

would not disturb their relations to the company as pen-

sioners.

Employees of the Pennsylvania Railroad in militan- or

naval ser\-ice. including those from lines both east and west

of Pittsburgh, now number 16,407. This is shown by reports

just completed for the purpose of revising the figures on the

ser^-ice flag which hangs in Broad street station, Phila-

delphia. When the flag was first hung, March 20, 1918, the

single blue star in the center contained the number 11,769,

showing an increase of 4,638.

In conjunction with its preparation for taking over the

recruiting and supplying of common labor for war indus-

tries on .\ugust 1, the United States Emplo>Tiient Sers-ice

is taking comprehensive measures to relieve the shortage of

skilled workers, particularly machinists, which is handi-

capping the output of war materials and is little less serious

than tiie common lal)or shortage. While the ban against

private lal)or recruiting for war work for the present applies

onlv to unskilled labor, it will eventually include skilled

workers, such centralized skilled labor mobilization to be

carried out through the common labor recruiting and plac-

ing machinery now being completed in each state by the

federal employment service.

The women employed on the Penns}lvania Railroad now
number 10,248, or 1,481 more than on June 1. Women are

working in 69 classified occupations on that road. There are

t) working on car repairs, 74 at cleaning locomotives, 4 as

locomotive despatchers, 29 as draftswomen, 1 is a coal in-

spector, 595 as laborers, 234 are messengers and assistant

messengers, 9 are drawbridge attendants, 38 work as freight

truckers, 1 is a trackwoman and 92 are employed as crossing

watchwomen. Many other kinds of work are shown in the

list, including 132 signalwomen and assistants.

As a result of a number of conferences of the United States

fuel administrators and their committees, plans have been

made for extending the program of coal saving in power

plants to all states east of the Mississippi, and including

Louisiana, Missouri and Minnesota. An administrative engi-

neer will be appointed for each of the states in the area

mentioned, who will work under the suf)er\-ision of the

present Federal administrator. Xo separate or new organi-

zation is contemplated, but sufficient addition to the working

force in each state will be made to insure efficient execution

of the new function. Questionnaires are lieing sent to owners

of every power plant in each district and personal inspection

will l)e made of all plants. They will be classified and rated,

leased upon the thoroughness with which owners conform to

recommendations. Responsibility of rating plants will fall

upon the administrative engineer in each state and tlie state

fuel administrator in his judgment may entirely or partially

shut off the supply of coal to any needlessly wasteful plant

in his territor\-.

Fuel Conservation Section Organization Completed

The Fuel Conservation Section of the Division of Opera-

tion has now completed its organization to conform with the

new regions. Its members are as follows: Eugene !Mc.\ul-

iffe, manager; Major E. C. Schmidt, assistant to manager;

Robert Collett, assistant manager. Eastern Region: Howard
C. \\'oodbridge, supervisor, Allegheny Region; Harry Clewer,

.super\-isor. Pocahontas Region: Bernard J. Feeney, super-

visor. Southern Region: Frank P. Roesch, supervisor, Xorth-

western Region: Leslie R. Pyle, supervisor. Central Western

480
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Region, and J.
^^". Hardy, supervisor, Southwestern Region.

The section's head office is 629 Southern Railway building,

Washington, and there is also an office in the Union Electric

buildins. St. Louis. Mo.

New Western Purchasing Committees

The \^'estem Regional Purchasing Committee has been

dissolved and replaced b}- three separate committees, one for

each of the three regions which formerly constituted the

Western Region. The committees appointed are as follows:

Sauth'^rsteri! Region.—The headquarters of this commit-

tee are in St. Louis, Mo. It is composed of Charles A.

Howe, general purchasing agent of the Missouri Pacific,

St. Louis. Mo., chairman, and J. L. Cowan, purchasing

agent, San Antonio & Aransas Pass, San Antonio, Tex.

Xorth'iVestern Region.—Headquarters are in Chicago and

the chairman is L. S. Carroll, general purchasing agent of

the Chicago & North Western, Chicago. F. A. Bushnell,

purchasing agent of the Great Northern at St. Paul, Minn.,

is the other member of this committee.

Central Western Region.—L. N. Hopkins, purchasing

agent of the Chicago, Burlington & Quincy at Chicago, is

chairman of the Central Western Region, headquarters being

in Chicago, and M. J. Collins, general purchasing agent of

the .\tchison, Topeka & Santa Fe at Chicago, is the other

member.
All instructions and circulars heretofore issued by the

^^'estem Regional Purchasing Committee will remain in

effect until further notice.

Federal Supervisors of Equipment

A number of the district inspectors of the Interstate Com-

merce Commissions Bureau of Locomotive Inspection have

been transferred to the Locomotive Section of the Railroad

Administration under the direction of Frank McManamy.
whose title has recently been changed from manager, Loco-

motive Section, to assistant director, mechanical department

of the Division of Operation, and liave been appointed sup-

er\-isors of equipment. These super\-isors of equipment

travel from road to road on orders from the Washington

office, checking up the work of railroad shops engaged on the

repair of locomotives and cars to see whether the shops are

adequately equipped for their work, whether the work is be-

ing properly performed and whether the proper output is

being obtained. A considerable portion of their time has

been^taken up recently in efforts to prevent strikes among the

shop employees.

The list of supervisors of equipment who have been en-

gaged in this work since some time in March is as follows:

John G. Adair, Joe Beene, Harvey Boltwood. George N.

DeGuire. George E. Dougherty, John M. Hall, John P.

Kane. William Martin, John ^IcManamy, Charles J. Scud-

der, John Wintersteen. and R. H. Collins, assistant .super-

visor of equipment.

Committee on Standards for Locomotives and Cars

A permanent committee on standards for locomotives and

cars has been created by the Railroad Administration to

succeed the car and locomotive standardization committee,

which has had charge of the development of the designs for

the standard cars and locomotives recently ordered by the

Railroad Administration. The new committee will have the

function of followini; up the standarfli/.ation i)lans for the

purpose of rerommcnding any changes which may be found

neces'^a^^• in the standards already adopted or of developing

additional standards. Forms have been prepared on which

a record will be kept of the r)erformanre of tlic standard cars

and IfKomotives for the purjKjse of recording any failures or

anv defects which mav be develo[)ed in operation so that the

records may be available when any additional orders for

equipment are to be placed. The members of the committee,

are as follows: Frank McManamy, assistant director, me-

chanical department of the division of operation, chairman;

H. T. Bentlev, Chicago & North Western; H. Bartlett, Boston

& Maine; J.' T. Carroll, BaUimore & Ohio: C. E. Fuller,

Union Pacific: F. F. Gaines, Central of Georgia; A. W.
Gibbs, Pennsylvania Railroad, eastern lines: H. L. Ingersoll,

New York Central; J. E. O'Brien, Missouri Pacific; Joha
Purcell, Atchison, Topeka & Santa Fe: F. P. Pfahler, me-
chanical engineer, locomotive section. Railroad .Administra-

tion; J. W. Small, Seaboard Air Line: J. J. Tatum. Railroad

.Administration; and W. H. Wilson. Northern Pacific. E. A_
\\'oodworth, who was assistant to Mr. Bentley as mechanical

assistant in the division of operation, has been appointed

secretar\- of the committee, which held a meeting at \\"ash-

ington on July 16, and thereafter wiH hold monthly meetings

on the third Tuesda\^ of each month.

Changes in M. C. B. Rules

The Master Car Builders' Association has issued Circular

No. 1, dated June 22, stating as follows:

In view of the present abnormal conditions as to the

material situation in this countr)' and to encourage and facili-

tate repairs to cars, the following additions and amendments
are made to the 1917 Code of the Rules of Interchange, all

to become effective lulv 1, 1918.

Rule 86. New paragraph. M. C. B. standard 60,000 lb.

capacity a.xle. with wheel seat less than the condemning
limit for such axle, but above the condemning limit for

non-M. C. B. standard axle, may be used until October I,

1920, to replace M. C. B. standard 60,000 lb. capacity axle

with wheel seat less than the condemning limit for such axle,

but above the condemning limit for non-!M. C. B. standard

axle. (This paragraph abrogates the first interpretation

shown under Rule 86, page 109.)

Rule 87. New paragraph. In order that repairs to cars

may be expedited as fully as possible, foreign or private

line cars ma}' be repaired by the handling line by using

material from their own stock instead of ordering material

from car owner, as prescribed by Rule 122, in which event

the repairing line is absolved from all responsibility for the

cost of standardizing repairs thus made.

When wrong repairs are made, using materials which. the

repairing line should carry in stock, as prescribed by Rule

122, defect card should be issued to cover both labor and

material. (This provision supersedes the interpretations

under Rule 122 in Circular No. IS, dated October 31, 1917,

and Circular No. 19, dated December 20. 1917, and is also

to be considered as aii exception to Rule 13.)

Further Details of the Standard Car and Luconiotive Orders

The orders for specialties originally placed for the order
of 1.025 locomotives have been extended proportionallv for
.iTO ordered later. Of the latter order, which included 130
light Mikado locomotives from the .American Locomotive
Company, 50 have been changed to the heavy Mikado tvpe.

These are to be delivered to the Chicago, Milwaukee & St.

Paul, which desired the change. Fifteen additional loco-

iriotives have been ordered from the Lima Locomotive Cor-
poration.

The Central Advisory Purchasing Committee, of the
Railroad Administration, has awarded the orders for brick

arches for the 1,415 locomotives recently ordered, to the
.American Arch Company.
The tliree-point suspension and supports for brakebeams

for the locomotives and the 100,000 freight cars have been

ordered from the T'hicago Railway Equipment Company.
Orders for headlight cases for the ignited States standard
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locomotives have been placed as follows: 765, Schroeder

Headlight & Generator Companv; 500, Handlon &: Buch;

500, Adams & Westlake.

Water uage cocks for the 1,415 standard locomotives have

lieen ordered from the Nathan Manufacturing Company.
Superheaters for the locomotives will be built In' the loco-

motive builders on a royalty basis. The orders for all of the

specialties for both the cars and the locomotives have now
been ])laced.

'J "he allotment of orders for the journal boxes for the

government standard freight cars, as announced last month,

has Ijeen changed. Journal bo.xes for 4.000 cars have been

ordered from McCord & Co., and the order from the Haskell

& Barker Car Company has been reduced from 8,000 to

6,000. A typographical error in last month's issue gave

orders for jounial bo.xes for 32,500 of the standard cars to

the Union Spring & JIanufacturing Company. This should

have been given as 2,500 cars only.

Personal Mention

MEETINGS AND CONVENTIONS
Ameriiiiit Rail'd\iy Tool Foremen's Association. — The

e.xecutive committees of the American Railway Tool Fore-

men's .\>sociation and the Supply Association at a meeting

held in Chicago on March 16, 1918, unanimously moved
that the 1918 convention be postponed and the Year Book

not published on account of the war.

Traveling Engineers' Association.—In connection with

the annual meeting of the Traveling Engineers' Association

to be held at the Hotel Sherman, Chicago, September 10 to

IJ, tlie Railway Equipment Manufacturers will have an ex-

hibit. .\pplications for space are being sent out this week

by C. W. Floyd Coffin, of the Franklin Railway Supply

Compan}', 30 Church street, Xew York, who is secretary of

the supply men's body. In his letter to the supply men, Mr.

Coffin says: "The Traveling Engineers' Association e.xpects

its convention this year to be the largest in attendance it has

ever held, and I believe it is equally important that the va-

rious supplv companies will be well represented at this time,

as this is the first opportunity afforded them to present their

material to the many representatives of the United States

Railroad Administration who are sure to be in attendance."

The foIlowiHg list gives names of secretaries, dates of tiext or regular
meetings and places of meeting of mechanical associations:

.-\iR r.R-\KE .\SSOCI.^TIO^.—F, M. Nellis, Room 3014, 165 Broadwav, New
York City.

.American- R.mlroad M.vster Tinners'. Coppersmiths' a.nd Pipefitters'
Associ.\TiON-.—O. E. Schlink. 485 W. Fifth St., Peru, Ind.

American- Railway Master Mechanics' .Association.—V. R. Hawthorne,
746 'rransportalion Bldg., Chicago.

American Railway Tool Foremen's .Association.—R. D. Fletcher, Belt

Railway. Chicago.

American Society for Te.stin-g M.\terhls.—Prof. E. Marburg. University

of Pennsylvania, Philadelphia, Pa.

American Society of Mechanical Engineers.—Calvin W. Rice, 29 \V.

Thirty-ninth St., New York.

Association- of Railway Electrical Engineers.—Joseph .\. .\ndreucetti,

C. & X. VV., Room 411, C. & X. VV. Station, Chicago.

C.*R Foremen's Association of Chicago.—-Aaron Kli-ne, 841 Lawlor .Ave.,

Chicago. Second Monday in month, except .Tune, July and .August,

Hotel Morrison, Chicago.

Chief Interchange Car Inspectors' and Car Foremen's .Association.—
\V. R. McMunn. Xew York Central. Albany, X. Y.

Internation.al Railroad Master Blacksmiths' .Association.—.A. L. Wood-
worth. C. H. & n., Lima, Ohio.

Intern.ational Railway Fuel .Associ.atios.—J. G. Crawford, 542 W. Jack-

son Blvd., Chicago.

International Railway General Foremen's .Association.—William Hall,

1061 W. Wabash, Winona, Minn.

Master Boilermakers' -Associ.ation.—Harrv D. Vought, 95 Liberty St.,

Xew York.

M.\STER Car E-cilders' .A-ssociation.—V. R. Hawthorne, 746 Transportation
Bldg., Chicago.

Master Car and Locomotive Painters' .Association of U. S. and Canada.
—A. P. Dane, B. & M., Reading, Mass.

Niagara Frontier Car Men's Association.—George .A. J. Hochgrebe, 623
Brisbane Bldg., Buffalo. N. Y. Meetings, third Wednesday in

month, Statler Hotel, Buffalo, N. Y'.

Railway Storekeepers' Association.—J. P, Murphy, Box C, Collinwood,
Ohio.

Traveling Engineers' Assoclation.—W. O. Thompson, X. Y. C. R. R..

Cleveland, Ohio. Xext meeting. September 10, 1918, Chicago.

I EUER.\L ADMINISTRATION APPOINT.VIENTS

HiKAM W. Belx.ap, who was recently appointed manager
of the safety .section of the Division of Oijeration, United

States Railroad .\dministration, resigned his position as

chief of the Bureau of Safety of the Interstate Commerce
Commission on July 1, to devote his entire time to the work
of the safety section. Mr. Belnap will supervise the build-

ing up of an effective safety organization on all of the rail-

roads under federal control. He had been with the Inter-

.state Commerce Commission for 15 years, for seven years as

ofcief of the Bureau of Safety, and for the eight preceding

years as inspector of safety appliances.

C. H. Bilty, mechanical engineer of the Chicago, Milwau-
kee & St. Paul, with office at Milwaukee, Wis., has been

appointed mechanical engineer on the staff of the regional

director of Northwestern railroads, with office at Chicago,

succeeding \V. R. Wood.

J. T. Carroll has been appointed mechanical assistant

to Charles H. Markham, regional director of the .\llegheny

region. United States Railroad .Administration. Mr. Carroll

was assistant general superintendent motive power of the

Baltimore & Ohio, at Baltimore, Md.

Robert Collett, who was fuel super\-isor and superin-

tendent of locomotive performance of the Frisco Lines prev-

ious to 1914, and since that time assistant manager of the

railroad department of the Pierce Oil Corporation, has been

appointed assistant manager of the Fuel Consers-ation sec-

tion of the United States Railroad .Administration, with

supervision over the Eastern region, and headquarters at

New York.

C. .S. Goldborough, assistant to president of the Erie, at

New York, has been appointed assistant to the federal man-
ager with jurisdiction over the purchasing and stores depart-

ment, and will perform other duties assigned to him.

O. H. Wood, assistant purchasing agent of the Great

Northern at Seattle, Wash., has been appointed special repre-

sentative of the Central .Advisory Purchasing Committee of

the Railroad Administration, with headquarters in the same
city. He will co-operate with that committee and assist in

procuring railroad requirements of fir lumber.

GENERAL
W. .Alex.ander, superintendent motive power of the Chi-

cago, Milwaukee & St. Paul lines east of Mobridge, S. D.,

has resigned to enter the motor ser^-ice department of the

war department.

R. W. AxDERSOX, division master mechanic of the Chi-

cago, ^Milwaukee S: St. Paul, at Miles City, Mont., has been

promoted to assistant superintendent motive power of the

middle district, with headquarters at Milwaukee shops, Mil-

waukee, Wis., succeeding A. N. Lucas.

E. J. Brexxax, general master mechanic of the Baltimore

& Ohio at Pittsburgh, Pa., has been appointed superintendent

of motive power of the Chicago, ^Milwaukee & St. Paul lines

east of Mobridge, S. D., with headquarters at ^Milwaukee,

Wis., succeeding W. Alexander.

F. H. Cl.ark, general superintendent of motive power of

the Baltimore & Ohio, has been appointed general superin-

tendent, maintenance of equipment, of the Baltimore &
Ohio (eastern lines and New York terminals), the Western
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^Maryland, the Cumberland N'nUey. the Cumberland & Penn-
sylvania, and the Ccal & Coke, with headquarters at Balti-

more. Md.

H. K. Fox. engineer of tests of the Chicago, Milwaukee &
St. Paul, has been appointed mechanical engineer, with head-

quarters at Chicago, succeeding C. H. Bilty.

George P. Kempf, master mechanic of the Dubuque
division of the Chicago. Milwaukee &: St. Paul, has been

appointed engineer of tests, with headquarters at ^lilwaukee,

Wis., succeeding H. K. Fox.

C. W. KixxE.AR, assistant master mechanic on the South-

west system of the Pennsylvania ^^"este^l Lines at Dennison,

Ohio, has been appointed assistant engineer of motive power
of the Central system, with headquarters at Toledo, Ohio,

succeeding R. H. Flinn.

!M. J. McCarthy, superintendent of motive power of the

Baltimore &: Ohio, with office at Cincinnati, Ohio, has been

appointed superintendent maintenance of equipment of the

western lines, with office at Cincinnati.

J. E. Mechling, master mechanic on the St. Louis system

of the Pennsylvania Western Lines, with headquarters at

Terre Haute, Ind., has been promoted to superintendent mo-
tive power of the same system and with the same head-

quarters, succeeding W. C. Arp, retired.

L. B. Morehe.ad, shop inspector of the Chicago, Indian-

apolis & Louisville, has been appointed mechanical engineer,

with headquarters at Lafayette, Ind.. succeeding K. J. Lam-
cool, who has entered militan.- ser\-ice in the Quartermasters

department.

A. X. OsTDERG, mechanical inspector of the Chicago. Bur-

lington &: <)uincy. with headquarters at Chicago, has been

appointed mechanical engineer for valuation, with the same

headquarters, succeeding W. H. Davis, who has gone into

the department of inspection and tests of the Railroad Ad-

ministration at Washington, as office engineer.

H. -A.. ScHXiTZ has been appointed inspector of tonnage

rating of the Chicago, Rock Island & Pacific, succeeding

C. M. Rogers, promoted.

J. F. She-\hax, superintendent of motive power of the

Atlanta, Birmingham & .\tlantic, continues under the L'nited

States Railroad .Administration in the same position on that

road, and i:: also superintendent motive jwwer of the Georgia

Railroad, the Atlanta & West Point, the Western Railway of

Alabama, the Charleston & Western Carolina and the St.

Louis-San Francisco lines east of the Mississippi river.

R. E. Smith, general superintendent motive power of the

Atlantic Coast Line, with office at Wilmington, X. C, has

been appointed also general su|)erintendent motive power of

the Winston-Salem Southbound.

W. F. W.ALSH has been appointed assistant sui^erintendent

of motive power of the southern district of the Chicago, Mil-

waukee & St. Paul, with headquarters at Dubuque, Iowa,

succeeding F. L Connors, resigned. Mr. Walsh was traveling

mechanicafe-xpert for the Galena Signal Oil Company, with

headquarters in Chicago.

W. R. Wood, formerly mechanical engineer of tlie Great

Northern, and more recently mechanical engineer on the

staff of the regional director of Xonhwestem railroads, has

returned to the Great Xorthern as mechanical engineer at

St. Paul.

O. C. Wright, master mechanic on tiie Pennsylvania

Western Lines, Southwest system, with headquarters at Lo-

gansport, Ind., has been promoted to superintendent on the

Central system, with headquarters at Cambridge. Ohio, suc-

ceedinu' H. K. Brady.

.MASTER MECHA.NICS AND ROAD FOREMEN
OF ENGINES

J. S. .\llex, general foreman of the Canadian Pacific, at

North Bay. Ont.. has been appointed division master me-

chanic of the Sudbun," division, succeeding C. A. A\heeler,

promoted.

T. J. Ci-.AYTOX has been appointed master mechanic of

the Texarkana & Fort Smith, with headquarters at Texar-

kana, Te.xas, succeeding A. D. Williams, resigned.

T. B. F.vtaiiXGTOX, assistant master mechanic of the Peim-

sylvania \\"estern Lines. Southwest system, with headquarters

at Columbus, Ohio, has been promoted to master mechanic

of the ^Michigan division, with headquarters at Logansport,

Ind.

R. H. Flinx. assistant engineer of motive power of the

Penn~vlvania \\'estern Lines, Central system, at Toledo,

Ohio, has been appointed master mechanic on the St. Louis

system, with headquarters at Terre Haute, Ind., .succeeding

J. E. :Mechling.

T. C. G.ARDEX, master mechanic of the Grand Trunk at

Battle Creek (Mich.) shops, has been appointed master me-

chanic of the Stratford (Ont.) shops in place of C. Kelso,

assigned to other duties.

J. H.\Y has been appointed master mechanic of the Grand

Trunk Lines in X'ew England, with office at Portland, Me.

T. H. HoG.\x has been appointed master mechanic of the

Memphis line of the Louisville 8: X'ashville, with head-

quarters at the Paris (Tenn.) shops, succeeding F. J. INlon-

ahan.

C. .\. KoTHE, master mechanic of the Erie, with office at

Port Tervis, X. Y., has been transferred as master mechanic

to Brier Hill, Youngstown, Ohio.

F. Y. McDoxxELL, master mechanic of the Pennsylvania

Lines \\est of Pittsburgh, X'orthwest system, at Pittsburgh,

Pa., has been appointed master mechanic, with office at Ft.

Wayne, Ind., succeeding E. E. Griest, resigned.

B. YouxG has been appointed acting assistant road fore-

man of engines for the Western division of the Pennsylvania

Lines West.

G. J. Messer, master mechanic of the Sioux City and

Dakota division of the Chicago, Milwaukee & St. Paul, has

Ijeen transferred to the Dubuque division, with headquarters

at Dubuque, Iowa, in place of George P. Kempf.

F. J. Mox.AHAX, master mechanic of the Memphis line of

the Louisville & Xashville, has been appointed master me-

chanic of the Birmingham division, with headquarters at

the Boyles (Ala.) shops.

J. R. RiGGS, general foreman of locomotive repairs on the

Pennsylvania Western Lines, St. Louis system, with head-

quarters at Logansport, Ind., has been apjwinted master

mechanic on the Central system, Toledo division, with head-

(|uarlers at Toledo, Ohio, succeeding G. E. Sisco, transferred.

A. J. A'fKiLER, general foreman at the passenger terminal

of the Chicago, Burlington & Quincy at Western avenue,

Chicago, has been promoted to the position of master me-

chanic of the Sioux City and Dakota division, with head-

((uarters at Sioux City, Iowa, succeeding G. J. Messer.

CAR DEPARTMENT

George Wi.vk, foreman of the Weehawken (X. J.) freight

yards of the Erie, has tjeen appointed joint car inspector at

Weehawken.

SHOP A.ND ENGINEHOUSF

A. X. LiTAS, assistant sui)erintendent motive power of the

middle district of the Chicago, Milwaukee & St. Paul, has
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Ix-en appoinUHl slioj) ~u|n'rinti'ii(!fni. wiili juri.-tliiiion over

tlie locomotive (icj);irtnn.'nt of the .Milwaukee >ho[)>.

PURCHASING AND STOREKEEPINO

H.A^KVEV Dk Camt, jjurchasing agent of the Gulf & Ship

Island, with office at Gulfport, Miss., has heen appointed

purchasing agent also of the Mississippi Central and the

New Orleans Great Northern, with office at Hattiesburg,

Miss.

F. H. Keciitu;, jiurchasing agent of the .\thintic Coast

Line and the Charleston & Western Carolina, with office at

Wilmington, N. C, has been appointed also purchasing

agent of the Winston-Salem Southlmund.

W. S. Galloway, assistant purchasing agent of the Balti-

more & Ohio, with office at Baltimore. Md.. has been ap-

pointed purchasing agent for the we>tern lines, with head-

quarters at Baltimore.

E. W. Grice, assistant to president of the Chesapeake &
Ohio, has been appointed manager of purchases, stores and

safety, with headquarters at Richmond, Va.

L. M. Jones, assistant to the general manager of the Nor-

folk Southern, with office at Norfolk, Va., has been ap-

pointed purchasing agent.

A. S. McKelligox, storekeeper of the Southern Pacific,

at Sacramento, Cal.. has been appointed general storekeeper,

with headquarters at San Francisco, Cal., succeeding H. G.

Cook, resigned.

R.\i,PH P. Moore, purchasing agent of the Duluth & Iron

Range, with headquarters at Duluth, Minn., has had his

jurisdiction extended over the Duluth, ^lissabe & Northern.

Robert B. Pegram, executive general agent of the Southern

Railwav, at Memphis, Tenn., has been appointed general

purchasing agent of the Southern Railway System, the Ala-

bama & \'icksburg, the Georgia. Southern & Florida, the

Carolina, Clinchfield & Ohio and the Carolina, Clinchfield &
Ohio of South Carolina, with headquarters at Washington,

D. C. Mr. Baker was born on August 22, 1874, at Z^Iarion,

Ala., and was educated in private schools at Memphis, Tenn.

In July, 1890, he began railway work with the Southern

Railway. In 1895 and 1896 he was chief clerk of the Mem-
phis Freight Bureau, and later in 1896 ser%-ed as chief clerk

to the assistant general freight agent of the Illinois Central,

at ^lemphis. In Januar}-, 1904. he was appointed soliciting

freight agent of the Southern Railway, subsequently ser\'ed

as commercial agent at the same place, and later as chief

clerk to the vice-president at St. Louis. Mo. In December,

1905, he was appointed assistant general freight agent at

Nashville, Tenn., and in April, 1907, he was promoted to

general freight agent at tlie same place, subsequently serving

as general freight agent at Charleston, S. C. On May 1,

1910, he was appointed general agent, executive department,

with office at Charleston, and since Januan,-, 1917, was exe-

cutive general agent with office at Memphis until he received

his recent appointment.

W. A. St.arritt, purdiasing agent of the Carolina, Clinch-

field & Ohio and the Carolina, Clinchfield &: Ohio of South

Carolina, at Johnson City, Tenn., has been appointed local

purchasing agent, with headquarters at Johnson City.

M. W. Ste\'ens has been appointed purchasing agent and

storekeeper of the Grand Trunk Lines in New England, with

office at Portland. Me.

C. B. Williams, purchasing agent of the Central of New
Tersev, at New York, has been appointed purchasing agent

of that road, also of the Philadelphia & Reading, the New-

York & Long Branch, the Atlantic City and the Port Read

ing, with headquarters at Philadelphia, Pa.

A. G. Pack.

COMMISSION APPOINTMENT

John M. Hall, formerly district insjjector of locomotive

boilers for the Interstate Commerce Commission and re-

cently supervisor of equipment in the locomotive section of

the Railroad Administration, has been appointed assistant

chief inspector of locomotive boilers of the Interstate Com-
merce Commission, succeeding A. G. Pack, promoted.

Aloxzo G. P.\ck, assistant chief inspector of the Bureau

of Locomotive Boiler Inspection, Interstate Commerce Com-
mission, has been nominated by President Wilson chief in-

s p e c t o r, succeeding

Frank McNianamy.
Mr. I'ack was born on

July 22, 1865, at

Princeton, W. Va. His

first 15 years were

spent on a fami, and IKMHttT^^ ^

in 1880 he entered the

service of the Norfolk

& Western on construc-

tion work. In 1882 he

went to the Chesa-

peake & Ohio, as an
apprentice in the boiler

shop. He also served

on that road as a

brakeman. In 1887 he

went to Denver, and
worked for the Union
Pacific and the Denver
& Rio Grande, as loco-

motive fireman. In 189^ he became connected with the

Colorado ^Midland as an engineman. In 1900 he went to

the Colorado Springs & Cripple Creek, serving as locomo-

tive engineman until 1911. when he was appointed district

inspector of locomotive boilers of the Interstate Commerce
Commission, with headquarters at Denver, Colo. In 1914
he was promoted to assistant chief inspector.

A\"ilfred p. Borl.axd has recently been promoted from
assistant chief to chief of the Bureau of Safety of the

Interstate Commerce Commission, succeeding H. \\'. Belnap.

Mr. Borland has been

in the service of the

Interstate Commerce
Commission for 16

years, having become
identified with its

safety appliance work
when it was first estab--

lished under the late

secretary' of the com-

mission, E. A. Mose-

ley. ^Ir. Borland en-

tered railroad sen'ice

in 1876 as a brakeman
on the Flint & Pere

!Marquette, and in

about a year became

fireman. He was later

fireman and engineman

on this road, the Den-
ver S: Rio Grande, and

the Northern Pacific, making a total -of about 20 years m
railroad service, which he left in 1896. He was then a

stenographer at the Mare Island Navy Yard, and became

connected with the Interstate Commerce Commission in 1902.

He was for a number of years inspector clerk in the safety

appliance department, and later was secretary of the Block

Signal and Train Control Board. On Februar>' 5, 1914, he

wj"s appointed assistant chief inspector of safety appliances

^,-3^

Borlar
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James -M. Hopkins, chairman of the Camel Company, Chi-
cago, has accepted a position with the Priorities Committee
of the War Industries Board. Mr. Hopkins will reside in

Washington.

Lieut. J. G. Russell, of the Royal Flying Corps, formerly
traveling inspector for the American Steel Foundries, with
headquarters at Chicago, was killed in action on the Italian

front, June 15.

John F. Kane, assistant secretan.- of the Pullman Com-
pany, was elected secretary at a meeting of the board of

directors of that company, held on June 10, to succeed A. S.

Weinsheimer, deceased.

!Mr. Kane is a native

of Ingersoll, Ont. He
received his early edu-

cation in the schools of

that cit}-, following

which he came to Chi-

cago. On September 1,

1S91. he entered the

service of the Pullman
Palace Car Company,
now the Pullman Com-
pany, as a telegraph

operator. In 1904 he
was appointed pay-
master with headquar-
ters at Chicago, in

wliich position he re-

mained until 1913, at

J. F. Kane which time he was
elected assistant secre-

tary. He continued in that position until his recent election

as secretary with headquarters at Chicago, as mentioned
above.

The United States Metallic Packing Corapanw Philadel-

phia, Pa., announces that it no longer represents the Water-
town Specialty Company for the sale of that company's auto-

matic cylinder cock.

Frank C. Hasse, district superintendent of the Oxweld
Railroad Service Company, with headquarters at Chicago,

has been commissioned a captain in the quartermasters corps

of the National Army.

The Lagonda ^Manufacturing Company of Springfield,

Ohio, has moved its Kansas City office from 514 Dwight
building to .306 Elmhurst building. F. H. Penberthy is in

charge as district sales manager.

The Bird-Archer Company has moved its Chicago offuc

from room 866 to room 1105 Peoples Gas building, to obtain

larger space. This company has recently established a plant

in Chicago and one at Cobourg, Ont.

The Austin Company, Cleveland, Ohio, lias opened a new-

branch office at Chicago. This new office is the direct result

of an increased volume of business from the middle west

section. The location is 4.57 Peoples Gas building.

The Ral.ston Steel Car Company, Columbus, Ohio, has

alx)lished its Chicago office in the Peoples Gas building.

Ford S. Clark, who has been the representative at Chicago,

has Ijeen apfxjinted sales representative at Philadcli>hia, Pa.

L. C. Sprague, of the railroad department of the H. W.
Johns-Manville Company, at New York, has been appointed

special representative of the Chicago Pneumatic Tool Com-
pany in connection with the sale of pnetunatic tools to rail-

roads.

George A. Post, president of the Standard Coupler Com-
pany, New York, and honorary vice-president of the Railway
Business Association, has been elected chairman of the Rail-

road Committee of the Chamber of Commerce of the United
States.

The firm of Koch & Sandidge, with offices at 19 South
Wells street, Chicago, was recently formed to handle the

sales engineering work for the line of "Jiffy" cutting tools

and similar products manufactured by the Universal Tool
& Appliance Company, of Milwaukee, Wis.

Frank Lucas DeAmiond, who for a number of years has
been an officer of the Protectus Paint Company, Phila-

delphia, Pa., has severed his connection with that company
for the duration of the war, having been appointed a captain
in the quartermaster's corps, construction division.

The Baldwin Locomotive Works, according to an an-
nouncement made on July 9, is planning the immediate
construction of a new plant at East Chicago, with an esti-

mated cost of 35,000,000. Specifications for various build-

ings are now out calling for 12,000 tons of structural steel.

A. S. Goble, sales representative of the Baldwin Locomo-
tive Works and the Standard Steel Works at Chicago, has
been appointed southwestern district representative of the

same companies at St. Louis, ^lo., succeeding C. H. Peterson,

who has been transferred to the Chicago office as western

district representative.

Edward F. Carr\-, president of the Haskell & Barker Car
Company, has resigned as director of operations of the Ship-

ping Board to become chairman of the Port and Harbor
Commission. He will be succeeded on the Shipping Board
by J. H. Rosseter, of San Francisco, vice-president and gen-

eral manager of the Pacific Mail Steamship Company.

Clinton C. ^Murphy, vice-president of the P. H. Murphy
Company, and the Standard Railway Equipment Company,
of Chicago, died on July 13, in that city. ilr. Murphy was

born at Cumberland,
^Id., on June 5, 1875,

and was educated at

Smith Academy, St.

Louis, Mo. After com-
pleting his education

he entered the employ
of the Cairo Short Line
as a machinist appren-
tice. In 1898 he en-
tered the railway sup-

ply business as a

representative of the

Murphy Roofing Com-
pany at St. Louis, fol-

lowing which he moved
to Chicago, on his elec-

tion as vice-president

of the Standard Rail-

c. c. Murphy wav Equipment Com-
pany. In 1915 he

organized and was made president of the Union Metal
Products Company. He was also interested in the Imperial
Ap])llance ('()m|)any and the Pressed Steel Manufacturing
Com])any, both f f Chicago.

At a directors' meeting of the Chicago Pneumatic Tool
Comjjaiiy, held June 2.S, W. P. Pressinger, general manager
of sales, with htad(|uarter> at Chicago, and W. H. Callan.

manager of plants, with the same headquarters, were elected
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vict-i)rcsiclcm>. Mr. l'rcssinj;iT'.< |)liut(Ji;r;i|)li and Ijiograj)!!}

were ])ulili>lK'il in tlie Railuay Miiiiiiiiicul Eiij^iufcr hir

June.

Tlie Pittsljurgh Testing Lalioratory announces the re-

moval, on July 1, from its temporary quarters in the B. I".

Jones Law building to its new office and lalwratory buildings

at 012-02(1 Grant street, riltsl.urgii, I';i. The laboratories

will be larger and better e(|ui|ii)ed than those in the com-
pany's old (|uarters, the V. V. \.. building at Seventh and
Bedford avenues, which were turned over to the government
April 1.

Robert Broun Caniahan, Jr., vice-president of the Ameri-
can Rolling Mill Company, Middletown, Ohio, was acci-

dentally kilcd on June 22. iHe was educated at the Uni-
versity of Pittsburgh,

graduating with the

class of liS91. Upon
the completion of the

university work he be-

came associated with

the Dewees-\\'ood Com-
pany at iMcKeesport,

Pa., where he was en-

gaged in research work

in connection with gold

mine prospects. He re-

mained with that con-

cern until IS*)?, when
he went with the Car-

negie Steel Compan\'

at its Homestead works,

where he was engaged

in special work in con-
! ., ,, R. B. Carnahan, Jr.

nection with the manu-
facture of open hearth

steel. In 1900 he entered the service of the .\merican Mill

Company as chief chemist and open hearth superintendent

at what is now known as its Central works. Under iMr.

Camahan's direction the .\rmco American ingot iron was

developed.

The Quigley Furnace Specialties Company, Inc., has

opened a branch office in Pittsburgh at 427 Oliver building,

to handle the sale of powdered coal equipment and Hytempite

furnace cement. The powdered coal engineering department

will be in charge of L. Y. iMarso, formerly maintenance

engineer of the A: I\I. Byers Company plant at Girard, Ohio,

and the specialties department will be taken care of by J. L.

Cummings, Jr., formerly connected with the sales depart-

ment of the company at New York.

At a meeting of the board of directors on June 28,

George ^^'. ^^"ildin was elected general manager of the \Yest-

inghouse Air Brake Company, succeeding A. L. Humphrey,

resigned. iMr. Humphrey continues as ranking vice-presi-

dent, and in that capacity will, as heretofore, have general

direction of the company's operations in all departments and

subsidiary organizations, iSIr. \\ildin reporting to him. A
photograph and sketch of Mr. W'ildin's career were pub-

lished in the April Raihcay Mechanical Engineer.

The Barco iManufacturing Company, Chicago, has placed

on the market a type of crosshead and shoe, invented by

Charles D. iMarkel, chief construction inspector of locomo-

tives in the Inspection and Test Section of the United States

Railroad Administration. This device, which is known as

the Barco crosshead and crosshead shoe, was described in

the Railway Mechanical Engineer, issue of January, 1917,

page 49. The company is prepared to furnish crossheads

complete or to sell the shop rights to manufacture the device

at the option of the railroads.

Catalogues

Sll.-VV Gk.\KKIi 1,iiC().\I((11\ h>,. 1 lie i.iuKl l,u< ulllolive

Works. Lima, (i)hio, has issued a circular illustrating the

Sha_\- geared tyj)e of locomotive and enumerating the ad-

vantages which they possess over other locomotives.

Grixdixg \Yheels.—The National Safety Council, Chi-

cago, has issued a loose-leaf pamphlet on grinding wheels,

which describes safe practices with regard to the inspection,

storage and mounting of wheels and the condition of ma-
chines, hoods and guards.

Electric iMETERS.—Bulletin No. 50 issued by the Econ-

omy Electric Devices Company, Chicago, illustrates and de-

scribes the Sangamo Economy electric meter and its applica-

tion for regulating the ])ower consumption of electric traction

units. The advantage of proper acceleration and the savings

to jje effected thereby are clearly set forth.

Yal\es axd Fittixgs.—A new catalogue of hydraulic

valves and fittings has just been issued by the Hydraulic

Press iManufacturing Company, iMt. Gilead, Ohio. The
book is well written and illustrated, and presents in an
attractive way the complete H-P-iM line. Four general

classes of hydraulic valves are shown; also different types

of hydraulic fittings, such as accumulator controls, pressure

gages, hydraulic valves, etc. iMany of these devices are of

improved design and are described for the first time in this

catalogue. Copies may be obtained on request.

Electric \Yeldixg.—A 6-in. by 9-in. 4S-page manual
entitled '"Electric Welding'" has been issued by the \Yilson

\\elder 8: Metals Company, Inc., New York. This manual
jirovides insti-uctions covering the installation, care, opera-

tion and maintenance of \Yil.*on electric welding equipment.

Also, directions are given regarding the welding of various

kinds of metal, the grade of welding wire to be used, the

amount of current to employ, etc. Some interesting illustra-

ticns are given of the broken cylinders on the converted Ger-

man steamships which were successfull\- repaired by the

electric welding process.

The Baker Locomotive Yalve Ge.^r.—L'nder this title

a book of pocket size, bound in stiff paper covers, has been

published by the Pilliod Company. 30 Church street. New
York. This publication is a treatise on the Baker locomotive

valve gear, which is completely described and illustrated, and
for which a large amount of data is given in taliular form as

to valve events, proportions of parts, etc. About one-half of

the book is devoted to a description of the methods of setting

the valves, each step in the explanation being accompanied
with an example. Several pages are also devoted to the

Sentinel low water alami, which is manufactured by the

Pilliod Company. For general distribution a price of 25

cents is quoted.

LiFTiXG Jacks.—Catalogue "F." recently issued by the

Joyce-Cridland Company, Dayton, Ohio, contains descrip)-

tions, illustrations and prices of a complete line of lifting,

pulling and pushing jacks. The hydraulic jacks include

both inside and outside pump t}pes with a wide range of

capacity up to 200 tons. The line of geared screw jacks in

capacities of 25 to 75 tons, include t\pes suitable for both

bridge and railroad shop work. The line also includes auto-

matic geared jacks, automatic lever jacks, track jacks, tele-

scope screw jacks, traversing bases for lifting jacks and a

variety of jacks for special classes of service. Repair parts

for the various jacks are illustrated and listed in convenient

form for ordcrina.
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couplings, will be found on another

i)age. In the past it has been quite unnecessary to give these

minor articles consideration, but there are now certain

materials, such as rubber, tin, etc., for which the government

has great need, which puts a very different light on the situa-

tion. The demands for iron and steel are growing greater

ever}' dav. We are told that there are several important in-

dustries that will have to go without them because the demand

is far greater than the supply. Our reclamation program

must be completely revised and brought up-to-date. Con-

sideration of the cost of reclamation is in many cases the

important factor, but in others the question is whether or not

new material can be obtained under any consideration.

The Measure of

Fuel i« Weight

—

Not Money

fuel's sake alone

In tlie |)ast all fuel economy campaigns

have Ijeen conducted on the basis of

money saved. Today we are asked, and

besee'ched, and forced to save fuel for

_ _ _. The ((ucstion now is not, can we get the

money to buy the fuel, but can we get fuel to bum. The de-

mands of the war industries, of the ships that carry our muni-

tions and supplies, and of our Allies have taxed the availal)lc

fuel rc^ourrcs of this country to th<,- limit. Our government

1.:,^ seen to it that the jirice of fuel has been held down in

r-ier that every one may Imy. It is our individual duty to

<: that none of it is wasted that every one may l^e supplied.

1 he railroads use between 2.S and .30 per cent of tlic coal
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mined in this country. The possibilities in economies are

great so great that the Railroad Administration has con-

sidered it necessary to appoint a Fuel Conservation Section

which is attached to the Division of Operation. There is not

a reader of this paper who cannot assist. Wastert power,

wasted heat, wasted air, and wasted light all mean wasted

fuel. Nothing is too small to be considered.

Tu p -..i,, r.r Terhaus never iiefore in the history of
The Freight Car

^^J^^^ railroading has the freight
Situation

^..^^ repair situation been as serious as

Is Improving
jj j,as been during the past six months.

Tlie winter with its severe cold weather, coupled with in-

adequate shop facilities, created conditions under which it

was very difficult properly to rei)air the cars. The spring

and early summer saw these conditions further aggravated

by a shortage of men. It has lieen extremely difficult to hold

the men witJi tlie promises of better ])ay even though tliese

promises were backed by the government. Now that the

wage schedule has been definitely decided there has been

a marked imiirovement in the conditions. Men who have

expressed tlie desire to transfer into other departments are

now willing to stay in the car iltpartmeiit. The old men

are coming back. There is still, however, a large amount

of work to be done.

]':very means must be taken to keep the largest possil)le

number of cars in service. Some roads are finding it ex-

pedient to send repair gangs to congested jKHnts to make

the light repairs to the cars in order to get them over the

road. Ill hump yards car inspectors going over a string of

487
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cars are told to make what repairs are pus.^iiljle. It will re-

quire the ingenuity of our al)lest car men .successfully to

cope with the situation. The greatest amount of publicity

should be given to methods now used to reduce the number

of bad order cars. We shall welcome suggestions from any

of our readers in regard to this work in order that we may

pass them along for the benefit of others.

„ f^ J'lie Traveling Engineers will meet inHow Can
; , . . -..^ i i

( hicago to hold tlu-ir 26th annual
Traveling Engineer.

^,,,„^.^,,,ti„„ ,,,i, ,„„„„, The associa-

Help Win the War
(j^,,, i,.,^ |,^.j.n authorized iiy the Rail-

road Admini-stration to hold this meeting because of the

realization that the traveling engineer, or road foreman of

engines, has a very important part to play in the successful

operation of our complex transportation system. The work

of the traveling engineer throws him into intimate contact

with the men who drive the trains, the men in whose charge

is placed a machine worth anywhere from $50,000 to

$100,000 and which consumes a great amount of coal;

with the men whose duty it is to haul the munitions and

supplies to the seaboard for shipment. In his daily contact

with the enginemen and firemen the traveling engineer can,

by careful coaching and instruction, e.xert a strong influence

which will help greatly towards winning the war. He should

infuse his enthusiasm and patriotism into the engine crews.

He should make them realize how necessar_\- it is to save fuel;

how, because of the difficulty to get sufficient men properly

to maintain the power, it should be handled carefully; he

should show them what an important part they are playing

in the prosecution of the war, and carry the message of his

superior officers to the men on the firing line in such a

manner that they will willingly and cheerfully respond

to the demands made upon them. The traveling engineer

has a greater opportunity than he ever had before and under

existing conditions, with a .shortage of fuel and material,

his position is of exceptional importance. Problems concern-

ing the new conditions at the convention will be discussed and

the lessons there learned should be carried home and used

to good advantage.

work rates, and should at the same time see to it that the

matter is handled in such a way that the men will have

explicit confidence in the schedules and know that, regard-

less of how much tliey cam, the piecework prices will not be

cut, there is no question but that a material increase in shop

pr(;duction will be obtained.

Effect of the Wage ^^'^'le Supplement No. 4 to general

, order No. 27, has granted a generous
Increase . ^^ ., ^,

increase m wages to railway shopmen
on Piecework j-^j. j[^g purpose of attracting workmen

to the railway field in the hope of increasing the output of

the shops, it has, by the manner in which these increases

have been awarded, practically eliminated piecework and

with it the incentive for the men individually, to increase

their output. By not increasing piece\vork rates in proportion

to the day work rates and by guaranteeing a minimum
hourly rate of 68 and 58 cents to the men in the shops, the

piecework prices are now so low, comparatively speaking,

that but few men will desire to continue to work under that

s}-stem.

On a number of railroads piecework, or some sort

of bonus system has been developed to a high degree, re-

sulting in greatly increased output. It has been stated that

a piecework shop will turn out ii per cent more work than

a straight day-work shop, ^^^ith the incentive removed for

the men to w^ork under the piecew^ork system, it is evident

that some of the beneficial effects anticipated by the wage
increase will be nullified. Those to whom the advantages
of piecework have +)een demonstrated practically should
bring pressure to bear on the Railroad Administration for

the sake of increased i\\o\) output and greater efficiency per
man.

If the Railroad .Administration should decide to perpetuate

the piecework system \)\ granting an increase in the jiiecc-

The Wage Increase ^^ "'^'^ rather Surprising to obseive

how ijadly the matter of increased

wages to the shop foremen was handled
Supervising Foremen

j^ jj^^ ^pj-^^^t ^.^g^ revision. Gang.
leaders were granted five cents an hour above the work-

men under their emjjloy which is, of course, a splendid way
of handling that jiarticular class of men. The foremen of

higher grades, however, w-ere granted an increase .of $40
a month. This was manifestly unfair ina.smuch as many
roads have postponed granting the foremen increases until

definite action was taken by the Railroad Administration.

Other roads have advanced the foremen with the men. Thus
adding $40 to the existing salary of all foremen still main-

tains an unjust inecjuality. It is understood that this matter

is still under consideration, and it is hoped that some "uni-

formity of wage will he adopted and that the men in the

supervising positions will be paid enough to hold them -in

that capacity and to keep them satisfied. With a weakened
organization due to the high turnover of the shop forces,

the need of efficient and competent su]x'r\-ision was never

more greatly needed than it is today.

Increase in Wages To those of the railway shop em-

, , plo\ees who have had sufficient con-

fidence in the promises of the Railroad
Railway Shopmen Administration regarding the increase

in wages to reinain in railway service, supplement No. 4 of

general order No. 27 must be received with a great deal of

satisfaction. .\ minimum of 58 cents an hour for the

experienced carmen, and 68 cents for the experienced loco-

motive mechanics should fully satisfy these men. The man-
ner in which these increases have been applied to the em-
ployees below the most experienced grades is considered

entirely fair. These men are not only paid well, but are

given some incentive for remaining in the employ of the

railroads by being promised an increase for ever}- year, up
to four years, they remain in the railroad's employ.

To those who have remained with the railroads since the

Ijeginning of the year, a large bonus in the fonii of back

pay is due. To some men, particularh- those in the car

department, this bonus will amount to a great deal. Take
a car inspector, for instance, who has been working at the

rate of 35 cents an hour straight time; in a thirty-day month,

working 12 hours a day, he would receive $126. With time

and a half for overtime over eight hours, and for Sunday,

at the new rate of 58 cents an hour this same man will now
receive $252.88—an increase of one hundred per cent. Fur-

ther, this same inspector will receive over $1,000 back pay,

including the month of August. This, perhaps, represents

the greatest increase to any of the men affected. There is,

perhaps, no other employee in the mechanical department

that is deserving of as much consideration. The Railwuy

Mechanical Engineer has always contended that the car in-

spector has been greatly underpaid. The wages of the shof>-

men on the locomotive side have of necessity been increased

from time to time in order to hold men, and while the new

rates represent very nearly one hundred per cent increase

over those in effect three or four years ago, the net change

from the conditions as they existed the early part of this

year, will only be aliout oO ])er cent.

The question which naturally arises in the minds of the



September, 1918 RAILWAY MECHANICAL EXGINEER 489

shop supen-isors and of the railway mechanical department

officers, is—What will be the effect of this increase on shop

output? Of course a larger number of men will be at-

tracted to railway work. But will they work full time?

There are some classes of men who cannot stand prosperity

—

nor a bank account. When they have plenty of free money
on hand they feel uneasy until it is spent. It is this class

that must be carefully watched if the desired effect of the

increase—namely, to increase the output of the shops by
attracting more expert labor—is not to be neutralized. It

will take considerable missionary work on the part of the

supervising officers to keep these men on the job. The fore-

men particularly should co-operate in this work.

There are plenty of ways in which this extra money can

be spent to good advantage. There is no better invest-

ment for the workman than the purchase of government
War Saving Stamps, or Libert}- Loan Bonds. The fourth

loan, for the largest amount yet requested by the govern-

ment, is soon to be floated. The men should be encouraged

to hold on to the surplus funds until the opportunit}' comes
for subscribing to that loan. If the workmen of their own
volition do not remain at work, there is the danger of con-

scription of labor which the public will demand if the

men attempt to take advantage of their strategic position

and slight the work. This none of us want and if ever}-

man will keep before him President Wilson's Labor Day
address and bring himself to believe, as he rightfully should,

that this war is his war there should be no occasion for any
such measures.

„ . „, • • In a recent article a representative
Oood Illumination . ... *

p
ot an accident msurance company esti-

„. r-a- mated that twentv-five per cent of all
Shop hfficiency ,, . , ^ . ^

.

. . ^
the accidents occurring in and about

industrial plants in the L^nited States were due to poor light-

ing. It has also been estimated that the entire cost of ade-

quately lighting all the industries of this country would be

less than the }-early cost of accidents now occurring due to

poor illumination. As a safety measure alone good lighting

is economical. There are other reasons why railroad shops

should have efficient illuminating systems. During the

winter the shops operate a large part of the time by artificial

light, and unless proper illumination is furnished the output

will be far below that secured when working by natural

light. The extent to which lighting affects production is

.-hown by the case of a large factory in which individual

incandescent lamps were replaced by a system of general

illumination. The output per man increased sixteen per

cent, which was attributed solely to the change in the light-

ing s}stem.

An inspection of a few typical railroad shops will make
it evident that most of the lighting installations were made
with great regard for saving electricity, but with little thought

of the effect of lighting on .shop efficiency. The ordinary

drop light, even when properly maintained, provides poor

illumination. If a film of grease is allowed to accumulate

on the globes the efficiency is reduced forty or fifty per cent.

A good lighting system should provide even distribution of

light of the proper intensity, varying with the nature of

the work. The light should not flicker and there should be

no brilliant source of light within the field of vision. Local-

ized lighting i- unsatisfactory except as a supplement to

general illumination.

By comparison with the cost of wages the expense of ade-

quate lighting is almost negligible. The cost of current for

thi.5 purjwse amounts to only about one per cent of the labor

cost. A saving of two to five minutes time per day for each

worker will more than pay the cost of the installation. Under

these condition's there are many shops and roundhouses where

imfiroved lighting systems will bring large returns.

NEW BOOKS

Proceedings of the Air Brake Association.—'EdiXf^A by F. M. Nellis, secre-

tary. 275 pages, 6J4 in. by 85^ in., illustrated, bound in cloth. Pub-
lis'ied by the association, 165 Broadway, New York.

This book contains the proceedings of the twenty-fifth annual

convention of the Air Brake Association which was held at

Cleveland, Ohio, May 7 to 9, 1918. The subjects discussed

at this meeting were slack action in long passenger trains;

the safe life of an air brake hose; the best methods of pre-

paring air brakes at terminals to avoid train shocks and

break-in-twos; 8^-in. cross-compound compressor main-

tenance; the feed valve—its operation and maintenance; M.
C. B. brake stenciling for cleaning, etc. ; and changes in rec-

ommended practice.

The Calorific Value of Fuels. By Herman Poole, F. C. S., third edition,

rewritten by Robert Thurston Kent, M. p. 267 pages, illustrated, 6 in.

by 9^ in., bound in cloth. Published by John Wiley & Sons, Inc.,

432 Fourth avenue. New York. Price $3 net.

This book, while based on the second edition of the late

Mr. Poole's work which was published in 1900, has been

practically rewritten to incorporate the latest researches not

only on coal, but on fuels which to a great extent have re-

placed or supplemented coal. Revision has been made of

some of the work of investigators which was published in

the first edition and which now is generally discredited. It

has been prepared to cover every industr}' which uses fuel.

It contains five chapters on the various methods of

measuring the calorific value of fuel. Three chapters are

given to the discussion of all kinds of solid fuels, liquid

fuels and gaseous fuels. One chapter contains a discussion

on the combustion of coal, one on the calorific power of

coal burned under a steam boiler and another on the analysis

and measurement of the products of combustion. An appen-

dix is added, in which are included the A. S. M. E. boiler

test code and tables of interest in the study of fuels. The
book is well illustrated, and Mr. Kent in his revision has

availed himself of the latest studies made of this subject.

Lubricating. Engineer's Handbook. By John Rome Battle. 6 in. by 9 in.,

333 oages, bound in cloth. Published by J. D. Lippincott Company,
Philadelphia, Pa. Price $4 net.

This book has been compiled from notes and data collected

by the author during a long period of engineering service in

the oil business. It covers the whole subject of lubrication

and the special requirements of various conditions under

which lubricants are required to perform their function. The
subject matter has been arranged in five parts. Part I deals

with the theor}- of friction and lubrication, and contains a

Ijrief sketch of the origin and history of petroleum. The
manufacture of lubricants and grease and the methods of

testing lubricants are also described. Part II contains a

miscellaneous collection of data most of which will be found

useful in making calculations involving the volumes and

weights of lubricants. C"ha])ters are also devoted to brief

descriptions of various mechanical processes and classes of

[)ower machinery in which lubrication is required. The six

chajiters of Part III are devoted to an elementary discussion

of the various types of bearings and methods of lubrication,

including descriptions of lubricating equipment and oil house

methods, and closing with a chapter on the uses of the steam

indicator. Part IV contains 21 chapters, each of which deals

with the lubricating problems of a specific type of machinery

or prime mover, such as air compressors, automobiles, inter-

nal comljustion engines, motors and dynamos, railway loco-

motives and cars, hydro-electric equipment, etc. Cost of

luljrirants and their specifications are treated in Part V.

The l)ook is well illustrated and, while the title is somewhat

misleading in that the arrangement, size and binding rtre

not of the usual handljook type, it is probably the most

comprehensive collection of thorouglily practical data avail-

able on the suliject of lubrication.
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SAVE THE RUBBER GASKETS
OsAWATOMlE. Kan.

To riiK F.dikir:

I have read witli much interest the article by Mr. Miller

on the ])re\vntion of waste vs. reclamation of scrap which

was puljlished in the August issue of the Kailway Mechanical

Engineer, on page 407. It made me think of the manner
in which air hose gaskets are l)eing wasted. With the high

cost of and scarcity of rubber, it is a shame the way the

car and locomotive inspectors throw the old gaskets away
when replaced. In every switching yard I have laeen in I

have seen ruiiber gaskets l}'ing around on the ground. I

believe this should be stopped. Inspectors should be required

to turn them in at the end of their inspection trips. A visit

to any yard will show you just how much this amounts to.

C. J. RUHL.iiND.

DON'T REDUCE WASHOUT TIME
TOO MUCH

Tbanscoxa. Man.

To THE Editor:

In his article, entitled "Reducing the Time to Turn Loco-

motives," which appears in your February number, T. T.

Ryan says that: "With a proper hot water washing plant

the boiler should be washed and made hot in four hours."

I do not consider that it is possible to save as much time

in washing out boilers as this statement indicates.

The average locomotive in bad water districts will have

from 35 to 45 washout plugs, and possibly hand hole plates

in addition. For a thorough washout, these plugs should

be removed, and when you consider that it is impossible

to get men to work with washout water which is much over

140 deg. F., and that the temperature of the boiler when
it comes into the roundhouse is 300 deg. or over, you will

acknowledge, I think, that four hours, even with a first-

class hot water washout system, is too short a time for wash-

ing out and lighting up an engine. Even if the washout

part of the work were properly done, the cooling and heat-

ing of the boiler would be altogether too rapid, especially

with the large amount of welding which we now have in fire

boxes. C. E. Brooks,
Supt. Motive rower, r.ran.l Tnmk Pacific.

T. W. GIVES SOME ADVICE
{With Apologies To Wallace Irwin)

A Lake Michiga.v Port

Hon. Editor:

I have experience quite an exhilaration recent which I

assume to recite for your delectivity. I were idle hunting

cooties while sitting in lobby of Whitestone Hotel (this are

place where I board when in this city) when I receive mes-

sage (collect) from friend secretary of a Local 41144 to come

quick as he have discover case.

Next evening find me in northern (delete) town at leading

hotel while await arrival of friend with sensation. He appear

soon and express concern to have me ride with him next day

to this city on his regular engine. Next morning I are all

equipt with overalls, smoke helmet and gogles to endure

trouble, as I surmise this are to be no joy ride. I board hog

ai 1 esconce my person behind engineman with eyes and ears

alei for danger. I think we have about Y2 mile of cars

ind 'ate model full crew combination sleeping, dining and

: -lb ar caboose. We start in on one side, other side follow

>oon. First thing I pwrceive is that this are new kind of

1 ylinder arrangement us she have five exhaust in one cycle.

Sec'y explain this by saying rings gone one side which re-

>ults in two half notes instead of one whole note. I are

unaljk to reply further intelligible so ask why we are favored

witii decisive dro]) each revolution. Explanaticjn are to-wit

verbatum—"I'hose flat spots were accumulate by extra crew

which come half way down hill, all wheels lock on sand.

They ain't bad, however, as I are able to roll them out in

three round trip easy." 1 volunteer soft that it are good
job for dentist. Next thing I remark were when drifting

down long slojie and using air i^rake gradual. The motion

are like starting Ford on cold morning when about half

machiner)- missing or riding camel with long wheel base.

Engineer admit with reluctance that wedge can no more be

set up without applying liner.

One more idio.syncrasy happen when we turn comers. The
locomotive keep on straight line while wheels turn on rail.

.A.fter a period, front end swing over while tail go over in

l)ig jump. I inquire how much lateral exist and friend blush

while acknowledge 2 in. ahead, Xy^ in. on all drivers and

2J-4 in. on trailer. The reason for excess behind are account

hub liner drop off each side last trip.

This lateral accomplish following result. As we make a

turn once she do not seem able to follow rail except all of a

sudden. At this instant I alight in full crews lap while

engineer land at my feet on shaker post. He immediate

climb back to regular position, and apologize to me with

subdued eyes. At invitation I return to his seat box with

strong resolution aljout "joy-ride" on antiquate r.r.

Soon after we arrive at junction and are prepare to go
through at 40 mile per hour. Assuming we take straight

track I feel secure. However, engine suddenly careen fierce

and take turn-out. At same second I. C. C. detector con-

sume six feet between deck and bottom step and are prepare

to unload on windward side when engineer grab him by top

of head and order him return to cab. I return with clenched

fist and eyes ablaze to inquire what he mean by taking turn-

out at high speed. All wheels on this side are by now return

to rail. He grin effusive and acknowledge ignorance on

subject. He explain that he go in some time one way and
some time other, and that he propose this time to go straight

ahead, Imt tower man decide different and throw him on

cut-off. He say, of course it are not assume to go round

there 40 m.p.h. but that since it are happen, he realize how
much better engine ride. He explain that all lateral have
remove to one side, which avoid tail-slap experience previous,

and make ride around curve smooth to compare. I have re-

solve to stand up remainder of trip and alight when first see

city car. We soon approach ship-canal with draw-bridge

?nd account block are require to stop. I collect baggage and'

set date for eight o'clock my hotel.

W^hen friend secretary approach me at 8 kp. he appear

combination sheepish and serious. I resolve to do talking

and recite following:

"I have assume you retain me in capacity friend instead

of Federal detector, therefore my advice are so. Arrange-

compact yourself, fireboy and full crew. Next time you ap-

proach ship canal in dark or fog with open bridge, see white

light, then open wide on beast. Just before approach cruel

waters, reverse, throw her over to big hole and unload.

SPURLOS VERSANKT—you will have new engine next

trip or new job. Good night."

Yours truly,

T0BESUR.4 Wexo.

Co]MPAR.\TrvE Evaporation- or Oil, Coal and Gas.—
According to the United States Geological Survey. 1 lb. of
oil. under favorable conditions, will evaporate from 14 to 16

lb. of water from and at 212 deg., 1 lb. of coal will evaporate

from 7 to 10 lb., and 1 11). of natural gas. from 18 to 20 lb.



Heavy Standard Mikado Locomotive
Second Set of Locomotives Built to the Government's

Specifications by the American Locomotive Company

THE first of the 157 standard locomotives of tlie heavy
Mikado t,\pe to be built for the United States Railroad

Administration has been completed at the Brooks
works of the American Locomoti\e Company. The heavy
Mikado tj-pe is the second of the standard types to be placed

in service, locomotives of the light Mikado type having al-

ready been built.* With the exception of the light Mikado
type, of which 575 have been ordered, the 157 engines of the

hea\7' Mikado type constitute the largest number of any of the

other standard types which have been ordered this vear.

The design of the heavy Mikados, like that of the light

Mikado type, adheres closely to well established practice and
is conser\'ative both in the proportions and in the design of

details. As far as practicable, interchangeability of details

of the type A superheaters with which the engine is equipped.

The boiler is fitted with four 3-in. Cole safety valves and the

Chambers throttle.

The firebox is the same width as that of the light Mikado
t\pt, but an increase of 6 in. in length provides a great area

of 70.8 sq. ft. as compared with 66.7 sq. ft. in the light

Mikado boiler. The firebox is fitted with a Security brick

arch, and the Shoemaker fire door. The locomotive is fired

by a Standard stoker and is fitted with the Franklin grate

shaker. The ashpan has two center hoppers, with swinging

drop bottoms, both located forward of the trailer axle. The
air opening below the mudring is about 5J 2 in. wide.

.\ comparison of the boiler capacity with the cylinder de-

mand on the basis of Cole's ratios shows a slishtlv better than

Welded on Top Center '^'"

2f: .-4' Seam on Top Center

—4ii'—

The Boiler for the U. S. Heavy Mikado Type LocomotI'

has l>een maintained between the various types and a numixT
of those parts on the light Mikado will be found exactly

duplicated on the heavy Mikado type.

The boilers are of the conical wagon top type, with a diam-
eter of S6 in. at the front course, increasing to a maximum
diameter of 96 in. for the dome course. Comparing this

boiler with that of the light Mikado type, it will ije seen that

the tube sheet is .set back .5 in. farther from the center line

of the cylinder saddle than in the h'ghter engine, and that the

combustion chamber is 21 in. instead of 24 in. deep, the

length of the tubes being 19 ft. in both cases. There are

247 2j4-'n- tubes, and forty-five S^-in. flues for the units

Fnr a <Ie«crif)ti<jn of the I'nitcd Slate* Kailroad A'lmini«l ration itandard
light .Mikado type locomotive «ce tb« Bnitv^v Merhr^ifit 'Engineer, for
AuftuHt. page ^i^.

lOlj per cent iioiler, l)oth in lieating surface and grate area.
Tile frame construction compares very closely with that

of the light Mikado t\pe loconKUlve. The main frames are
of ca.'^t steel, 6 in. wide, and include single integral front
rails. Over the pedestals the top rail has a depth of (t^^ in.,

while the lightest section i)etween the [ledestals is ^y^ in. in
dejjtii, these being one-eighth inch thicker than similar sec-

tions of the light Mikado frames. Over tiie binders the
lower rails are 4';^ in. deep, and have a minimum section

^yk in. deep. Under the cylinders the frames are of slab
section 6 in. wide by 10>4 in. deej). At the front ends where
the front deck casting is attached the section is reduced to a
dejith of 10 in. Ijy .)J^, in. in tiiickness. The wheel spacing
of both types is ick-ntical, as is al.-o the distance between the

center of the cylinder saddle and the first pair of drivers and

491



492
RAILWAY MECHANICAL ENGINEER Vol. 92, No. 9



September, 1918 RAILWAY MECHANICAL' ENGINEER 493

that between the center lines of the rear drivers and the trail-

ing truck axle. The trailer frames are separate steel cast-

ings, each of which is attached to one of the main frames
with fourteen lJ4-in. bolts, the joint being the same as that

Sections Through the Combustion Chamber and Firebox

employed on the light Mikado type locomotives. At the rear

end the trailer frames are bolted to the rear deck casting.

The frame bracing of the two types is practically identical.

It consists of vertical crossties bolted to the front legs of the

lower frame rails just back of the cylinders, and in which
is also included the radius bar pivot for the front engine
truck and the driver brake fulcrum. Cast steel driving
boxes of straightforward design, fitted with grease cellars, are

used throughout. With the exception of those for the main
axle, the boxes and axles are all interchangeable with those
used on the light Mikado type locomotive, the journals being
10 in. in diameter by 13 in. in length. The main journals
are 12 in. in diameter by 13 in. in length, or 1 in. larger
in diameter than those of the lighter locomotive. The driv-
ing wheels are fitted with brass hub liners.

With the exception of the springs, which are heavier for

the heavy Mikado type, the Economy constant resistant en-
gine trucks are interchangeable on the two types. The heavy
Mikado type is fitted with Cole-Scoville trailer trucks.

Gun iron bushings are fitted in the cylinders and valve
chambers and the packing rings are of the same material.

The steel pistons are of single plate sections to which are
bolted gun iron wearing shoes. The details of the valve
motion follow very closely those of the light Mikado type,

the same piston valve and link being used in both cases.

The valve chamber heads are also interchangeable. With
the exception of the slight difference in the clearance for the

front end of the main rod and crosshead pin the crosshead

body is identical on both types. The wearing shoes, which
are of Hunt-Spiller gun iron, differ in dimensions on the

locomotives, but are of the same general style. The valve

gear is of the Walschaert type and is fitted with the Lewis
power reverse gear. Paxton-Mitchell packing is used for the

piston rods and valve stems.

The standard 10,000-gal. tender which is used with the

heavy Mikado type is identical with that in use with the light

Mikados, and will also be used on several other of the stand-

ard tvpes. The design of this tender was briefly outlined

in the description of the light ^likado type locomotive. It is

carried on four-wheel trucks with 6-in. by 11-in. journals,

and among the specialties with which these trucks are fitted

it may be of interest to note that the brakebeams are carried

on the Creco three-point support and that Woods side bear-

ings are used.

The main rods are of heavy channel section and dift'er in

Main Rod for the Government's Standard Heavy Mikado Locomotive

^2i

forward driving wheel pedestals and to the rear pedestals

of the second and third pairs of drivers; and deck braces

applied to the top rails between the first and second and the

thiid and fourth pairs of drivers. The forward vertical

brace includes a diagonal extension which is bolted to the

but ver_\- few dimensions from those of the standard light

Mikado. The stub ends are of the strap t}pe with removable

crank jjin brasses.

Tlie specialties with which these locomotives are fitted in-

clude Everlasting blowoff valves, Ashcroft gages, the Detroit
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six-feed lubricator. Hancock No. 1 1 non-liftiiiL; injectors,

Barco flexible connections between the engine and tender, the

Barco blower fitting, Sargent (juick-acting blower valves, and

the Radial buffer and I'nit safety bar l)etween the engine and

lender. The fallowing are the principal data and dimensions

of these locomotive*:

Cfiirral Pita

r,-„ 4 ft. S'/i in.

S??;i„ Freight

Fud Bit- "»'
Trlcti« effort 6M00 lb.

•<--5^'->^',Gun Iron

Pistons for the U. S. Standard Heavy Mikado Locomotive.

-Weight in working o-der ^'-"'S^ l^
Weight on drivers 240,000 lb.

Weiebt on leaHing truck r^'99S IS'-

Weight on trailing tiiick j/.OOO b.

Weigh* of engine and tender in working order 49/ .000 lb.

Wheel base driving 16 ft- 9 in.

Wheel base, total 36 ft. I in.

Wheel base, engine and tender 71 ft. IVi in.

Ratios

Weight on drivers 4- tractive effort 4.0

Total weight -=- tractive effort ;^-4
Tractive effort X diam. drivers -=- equivalent heating surface J ,
Equivalent heating surface* — grate area 81.7

Firebox heating surface -H equivalent heating surface,* per cent 3.5

<1H S6|J—tr' la"
-26- -

6un Iron-^ §><— ei'—

I
jl I;

Ij
I;

;

|

j; H I j
il 1; Ij

i; ;! l! ;| !;_!!|j jJ^ V\

Crosshead for the U. S. Standard Mikado Locomotive.

Weight on drivers -r- equivalent heating surface* 41.5

Total weight -r- equivalent heating surface* 56.2

Volume both cylinders 21.2 cu. ft.

Equiv^.lent healing SJ'rface* -H val. cylinders 272.9
Grate area -r- vol. cylinders 3.3

Cylinders

Kind Simple
Diameter and stroke 27 in. bv Z2 in.

. . -Con. wagon top

.190 lb. per sq. in.

Wheels

Drivinii. diameter over tires 63 in.

Driving journals, ma'n. diameter and length 12 in. by 13 in.

Driving tonrnals, others, diameter and length 10 in. by 13 in.

Knginc truck wheels, diameter 33 in.

Knginc tiuck. journals dVi in. by 12 in.

Trailing iruck whecU. diameter 43 in.

Trailing iriiLk. iournals 9 in. by 14 ft.

Boiler

.Style

Working pressure
Outside dismcter of first ring
Firebox. IcngtJ- and width 120'» in. by 84'<i in.

Firebox plates, thickness Sides, back and crown, H in.; tube. Yt in.

j'irebox, water space Sides and back. 5 in. ; front. 6 in.

Tubes, number ard i t:tside diameter ._, .247

—

2% in.

Flues, number and outside diameter 45— 5Vi in.

Tubes and flues, length 19 ft.

Heating surface, tubcb and flues 3,978 sq. ft.

Heating surface, firebox, including arch lubes 319 sq. ft.

Heatinii surface, total 4.297 sq. ft.

Superheater heating surface 993 sq. ft.

Equivalent heating surface* 5.787 sq. ft.

Grate area 70.8 sq. ft.

Tender
Tank Water bottom
Frame Cast steel
Weight 1 72.000
Wheels, diameter 33 in.

Journals, diameter and length 6 in. by 11 in.

Water capacitv 10.000 gal.
Coal capacitv 16 tons

'Equivalent heating surface
times the superheating surface.

Vahcs
Kind Piston
Diameter 14 in.

Great'-- 1 travel 7 in.

Outside lap 1 Is in.

J nslde clearance in.

Lead in full gear 3/16 in.

heating surface

INTERESTING NEWS FROM THE RAIL-
ROAD ADMINISTRATION

The Mechanical Department of the Division of Operation

has announced the following promotions: John F. Tatum
has been appointed general supervisor of car repairs; F. P.

Pfahler. who has hitherto borne the title of mechanical en-

gineer, has been made chief mechanical engineer; John Mc-
Manamy and George X. De Guire, assistant super\'isors of

equipment, have been made, respectively, general supervisor

of equipment, west, and general supervisor of equipment,

east. The appointments were all effective August 3 and all

the appointees will have headquarters at Washington.

LOCOMOTIVE SITLTATIOX

The requirements of our armies in France, including the

order placed during the month with tlie Baldwin Locomo-
tive ^^'orks for 510 additional 80-ton Consolidation locomo-

tives, will delay somewhat the progress in delivery of the

Railroad Administration's standard locomotives for use on

this side of the water, of which l,4.-)0 have been ordered. At
the same time the Railroad Administration is preparing to

take out of ser\-ice the 135 similar locomotives which were

built for our armies in France and turned over to eastern

roads last winter. These locomotives \\i\\ be sent to the

Baldwin Locomotive \\orks. which built them, to be put into

shape ready for transportation overseas at the rate of five a

v.eek until the entire lot is turned over.

To overcome the insufficient building capacity the \\'ar

Industries Board, in conference with the locomotive builders

and officers of the Railroad Administration, have made
plans whereby the output of the locomotive shops will be

increased to 6,000 engines a year. The output will be

divided about half to Pershing and the Allies and half to

the Railroad Administration.

It is reported that the mechanical department of the Rail-

road Administration expects to compensate for the delay in

the construction of the standard locomotives and the with-

drawal of the army locomotives from service here by the

special efforts which it has been making since last winter

to rush the repair of domestic locomotives. A large number
of these locomotives are already in shape and are in white

lead, ready for next winter. Several of the standard locomo-

tives have already been delivered.

ST.\XD.\RD C.AJ{S

Progress on the standard cars is considered favorable.

The first completed standard cars are expected to be delivered
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the first week in September and to continue regularly after

that. It is not expected that the order for cars recently

placed for the American forces overseas will hinder the

production of the cars for the Railroad Administration.
The Committee on Standards for Locomotives and Cars,

of which Frank McManamy is chairman, held a meeting
recently to go over specifications for standard baggage and
express cars and coaches. It also examined plans cover-

ing these t\"pes of cars recently prepared by the builders and
presented through the committee of the builders, of which

J. yi. Hansen of the Standard Steel Car Company is chair-

man. The specifications and drawings should be readv in

a short time, after which negotiations will be begun for their

purchase. It is not unlikely that two designs of coaches
may be considered, one for through trains and one for

suburban ser^nce, although the last will probably be a later

development.

DRAFT CL.\SStFIC.^TIOX OF SKILLED R.\ILW.\Y iTEX

Provost Marshal General Crowder has sent a message to all

draft officials requesting reconsideration of the classification

of railway men in Class I. Reconsideration is especially

asked in the case of applicants employed as machinists,

blacksmiths, boilermakers. tin and coppersmiths, pipefitters

and helpers and apprentices of all of the foregoing, hostlers,

enginehouse men, train despatchers and directors, teleg-

raphers, telephoners. and block operators, locomotive firemen

and helpers, conductors, yard foremen, brakemen, track fore-

men, telegraph clerks, yardmasters and assistants, locomo-

tive engineers and motormen.

.\pplication should be made by the individual and filed

with the district board or the local board for transmission

to the district board, asking reconsideration of classification

on the ground that the applicant is engaged in a necessar}-

industrial enterprise as a skilled laborer especially fitted for

the work in which he is engaged, or as a highly specialized

technical or mechanical expert, as the case may be. In case

an individual does not wish to make application or it is

impracticable for him to do so. application may be made by

the federal manager, general manager or other representatives

of the Railroad Administration. Applications should be sup-

ported by affidavits made by representatives of the Rail-

road Administration preferably not below the rank of divi-

sion superintendent.

MISCELL.\XEOUS ITEMS

Headlights far Suitching Engines.—At the meeting of the

Committee on Standards for Locomotives and Cars which

was held in Washington recently the question of suitable

headlights for switching locomotives was discussed and it

was unanimously agreed by members present that electric

headlights are more efficient and economical than any other

type of headlight. The regional directors have, therefore,

beien advised to express to their federal managers the desire

that when necessan,' to make changes in headlights on switch-

ing engines to meet the requirements of the law or on ac-

count of renewals they be equipped with a headlight of the

incandescent t)-pe with a turbo-generator and the bulb of

suitable wattage.

Mechiiiiioil Stokers. — The eastern regional director is

asking for the following information from each road; num-

ber of locomotives of 45.000 lb. tractive power or more;

how manv are now equipped with mechanical stokers; type

of stoker: what is policy or recommendation regarding the

application of stokers to the balance of the locomotives of

afx)ve mentioned capacity.

Consennng Materials.—The eastern regional director di-

rects attention to the necessity of reclaiming as far as prac-

ticable all iron and steel parts and suggests that the use of

oxy-acetylene and electric welding outfits should be increased.

Transfer of Bad Order Cars.—The southern regional

director has emphasized the necessity for sending in to the
regional director detailed information concerning cars that
are being sent from one road to another for repairs, in order
to relieve the bad situation on various roads.

FUEL CONSERVATION SECTION
ACTIVITIES

The Fuel Conservation Section of the Division of Oper-
ation has completed its organization and now includes Eugene
Mc.\ulifte. as manager, and Major E. C. Schmidt. assis°ant
to the manager; Robert Collett. assistant manager and super-
visor for the eastern region; Howard C. Woodbridge, super-
visor, Allegheny Region; Harn.- Clewer, supervisor, Poca-
hontas Region; Bernard J. Feeney, super\-isor, Southern
Region; Frank P. Roesch, super%isor. Northwestern Region;
Leslie R. Pyle, super\-isor. Central \\estern Region, and
J. \\'. Hardy, super\-isor, Southwestern Region. The super-
\-isors will give special attention to the conservation of fuel
used on locomotives, in shops, at terminals, at water sta-
tions, and for all miscellaneous purposes. They will also
give attention to the preparation of fuel received and to its

quality; and they will make investigations and recommen-
dations with respect to its transportation to and its handling
at fuel stations.

CIRCIL.^RS XOS. 8, 9, AXD 10

Fuel Conservation Circular Xo. 8, addressed to motive
power ofiicers concerned with locomotive maintenance, draws
attention to certain sources of fuel loss which can be remedied
by proper locomotive maintenance, and reads as follows

:

The inspection of locomotive front-ends on certain roads shows that there
IS a marked variation in the size of exhaust nozzles. In manv instances
exhaust nozzles have been decreased in size because of the presence of air
leaks in the front-end, which of course partially destroys the vacuum and
necessitates excess draft. Such leaks can be readily located when the
engines are under steam or when they are located near an outside steam
supply, by using the blower to create a draft and holding a lighted torch
to all seams and joints.

In superheater locomotives with outside steam pipes, leaks are frequently
found under the coverinit of the steam pipe where it goes through the sheet.W hen so located, the leak does not show a burnt spot.
Any front-end leakage obviously increases the amount of gas and air

which must be moved by the exhaust jet, and consequentlv necessitates a
reduction in the size in the nozzle tip. This of course increases the cvlinder
back pressure and entails fuel losses; and in addition frequentlv leads to
partial engine failures and to an increased cost of front-end maintenance.
Every motive power official and employee who is responsible for the

maintenance of locomotives should see to it that front-ends on locomotives
are tested for air leaks at frequent intervals.

Circulars Xos. 9 and 10, addressed to the men in engine
sen-ice, are practically the same, and read as follows:

Our government today is spending not millions, but billions of dollars for
labor and supplies, for arms and ammunition, and for ships to move men
and material.

We are in this war to win. We shall have to pay for winning, as we
always pay for anything worth while. This is not the President's job: it is
not Secretary Baker's job, nor Secretary Daniels' job, nor Director General
McAdoo's job. It is our job.

With this point settled and everybody agreed, what remains for vou and
me to do? The answer is to work and to save. Why? Because "nothing
but labor and material will do the business. Money will not do it. Ft can-
not be worn nor used for food; like the steam gage on the boiler, it is
something to show pressure—but the steam gage never pulled a car. Human
labor, human intelligence, and what they create are the vital things. Food
and clothing, rifles and machine guns, shells and ships, all spring from
these.

H'e shall win the tear by the material we produce and by the way we use
it. We must get the most out of it. whether it be fuel, munitions or food.
In the case of railroad fuel, we must make every ton move its maximum
of men and material. Vou all know the ways in which this can be accom-
plished. This section is getting out a little handbook, containing sugges-
tions of now to save railroad fuel. It will reach you within a few days.
There is nothing new-fangled about it. You have all heard for vcars the
suggestions it contains: but if every man would observe these suggestions
in his daily work, we should save an enormous amount of coal.
We urge you to make a showing, but you must have the opportunity.

Here it is—and as fine a chance as any man could wish for. This is the
railroad bill for bituminous coal before and since the war.

..,,.. ^ Cost \-alue
' "3'' • eriort Tons per Ion at mines
1915~-I{eforc the war 122,000.000 $1.13 $137,860,000
1917— l;ir»l year of the war 155.000.000 2.13 330.I50.00O
1918—Second year of the war 166.000.000 2.50 -115000000
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These arc llie costs of the coal at the mines. During 1918 it will cost a

dollar more per ton for company haul and handling: and for the 48,000,000
barrels of fuel oil which the railroads will use this year, they will pay

S69.000.000. This u^ll make the railroad fuel bill for this year $650,000,000,

excluding the cost of anthracite.

Here arc reasonable estimates of the savings which will result from even
a moderate amount of extra effort and attention:

1 per cent saving represents $6,500,000
2 per cent saving represents 13.000.000
4 per cent saving represents 26.000,000

We present these facts to you in terms of dollars because the size of the

job is most readily understood in such terms. Remember, howez-er. that it

is twt dollars we are interested in, but coal. Coal sells for a fixed price

per toll, but nobody can say today how much it i^ really worth. Coal

enough in the next twelve months may well make the difference between
winning or losing the war.

A coal shortage looms up ahead. It is estimated at about 75.000.000

tons. The shortage last year was 60,000,000 tons. There arc only three

ways in which to make this good:
First—By providing cleaner coal.

Second—By shutting off the so-called non-essential industries.

Third—By conserving by every possible means the coal which \vc must
use.

The coal miners are going to do their share by giving us cleaner coal.

They have been appealed to. and they are responding.

Scores of so-called non-essential industries have already curtailed their

output; to go further in this direction will mean unemployment and disaster

for your friends and neighbors. There is not much more to be had along
this route.

The shortage must be made good chiefly by care in the use of food. The
railroads use nearly one-third of all fuel produced in the country, and a

large share of the responsibility consequently rests on us. The Railroad
Administration has given and will continue to give special attention to the

improvement of the condition of power. The rest is up to us.

The miner will save his 2 per cent by giving us cleaner coal. The im-

proved condition of power will contribute as much more. We railroad men
who use the coal should contribute our 2 per cent. We may well do
much more. Let us all pull together for a saving of 10,000,000 or per-

haps 20,000,000 tons. We can make it if everyone puts his shoulder to the

wheel.

I we win in this attempt, we shall have contributed to the successful

outcome of the war; we shall have safeguarded ourselves, and our friends

and neighbors from discomfort and unemployment; and we shall have

added to our own skill and increased our own satisfaction and self-respect.

IVe shall haz^e lined ut> solidly behind the ^rst line "over there."

FT.-EL LOSSES CAUSED BY HOSTLERS

A communication relative to the fuel losses caused by
hostlers not handling to the best advantage the movements
of engines to and from the passenger stations was sent to the

regional directors. In this letter the manager of the fuel

conser%-ation section said:

;My attention has been directed to the fact that a great

many terminal locomotives are delivered to the crews at the

passenger stations by hostlers: in a similar manner the crew

on arrival abandon the engines in the passenger stations,

hostlers moving same to roundhouse.

"In many instances the engines are fired up so as to

conform to the schedule established by the hostler and his

helper, enabling him perhaps to move all passenger engines

during a certain pre-determined period. In a similar man-
ner engines are allowed to stand at passenger stations, in

some instances for several hours, waiting for the hostler to

remove same to the roundhouse, this situation representing a

ven,- material fuel loss.

'\\'ill you ask the several federal managers to make a

canvass of this situation, attempting to organize tlie stand-by

time of passenger locomotives moved by hostlers from and to

passenger stations to the end that such be reduced as much
as possible."

FUEL ECOXOMY DISCUSSED AT THE PITTSBURGH
R.ilLWAY CLUB.

H. C. Woodbridge, supervisor for the Allegheny Region,

read a paper before the Pittsburgh Railway Club, in which
he mentioned the various methods by which all railroad men
can assist in saving fuel. In a message to master mechanics,
traveling engineers and roundhouse men the following points

were strongly emphasized

:

Find out how much coal you are using in banking and
building fires and how much you can reduce this amount.
Try banking the fires on the front of the grates only, using

wet coal.

.\void as much as possible the waste of coal which falls

through grates when preparations are being made to fire up.

Sto]) unnecessar)- blower line losses and other leaks.

Cover steam pipes in roundhouses and shops and on your
locomotives with suitable lagging.

Stop leaks in your stationary- boiler settings and arches.

Use dampers and have the flue gases analyzed.

Stop air leaks into smokeboxes.

Provide sufficient air opening in ashpan — at least 14

per cent of grate area.

Don't overload tenders, and keep the unused coal shoveled
ahead. It spoils on the back of tank, injures the sheets and
is just that much useless load to drag around.

Correct improper steam distribution. .A lame engine in

this country is the Kaiser's delight.

Report poor coal, giving enough information so that the

mine at which it was loaded can be located and properly

dealt with.

Determine the proper size and character of nozzle tip for

various classes of engines, and keep a record of nozzle sizes;

make frequent checks to correct errors in draft appliances.

Don't monkey with nozzle tips: correct defects which cause

steam failures.

Use scrap wood for fuel when practicable.

Record condition of fires in incoming engines and advise

the road foreman or instructors when improper firing is

evident so that the inexperienced man will be instructed as

soon as possible.

If consistent don't clean fires on incoming engines which
will go out soon. Clean these fires when engine is taken

out. The ashes will help keep the pops down and at the same
time protect the flues while engine stands at your terminal.

On the Chicago & North Western a test made last winter

when the temperature was below freezing showed that an
engine having its stack covered after the fire had been
knocked out and the grates covered with green coal would
stand from 8 p. m. Saturday until 2 a. m. Monday morning
and have 20 lb. of steam on boiler at 2 a. m. ^Monday
morning.

Repair steam heat regulators and piping before cold

weather sets in.

Keep boilers clean of soot clinkers in flues and mud and
scale inside. Mr. Foque, of the Soo Line, stated that in a

bad water district of that road $163,000 in fuel alone was
saved in one year by properly cleaning locomotive boilers.

Do the work for which you are best fitted and delegate

office work and the investigation of non-essentials, post-

mortems, etc., to others.

Get a counter and compare the number of scoops of coal

used by various crews in similar senice between given points

and let the men know the results.

Instruct new men.
Have your instructors spend some time with fire cleaners

and builders, as well as with the roadmen.

Super\-ise systematically the preparation of fires before

starting, as well as fires in incoming engines.

You know the thousand things to do. Hit the most im-

portant things first and hardest. Do your full duty more

thorou^hlv than ever before.

Substitutes for Grease.—Owing to the scarcity of

grease in German)-, engineers in that countr}- are paying

much attention to other forms of lubricating material. Der

Papier-Fabricant says tliat from 40 to 60 per cent of tallow

mixed with mineral oil is effective and economical, and that

high-grade graphite may be substituted for the tallow. Arti-

ficial graphite is manufactured in Germany both by intensive

chemical treatment and by subjecting carbonaceous material

to the heat of an electric arc in a space from which air has

been excluded.



The Time Lost in Slowdowns
A Method of the Application of the Principles of

Acceleration Illustrated by a Typical Example

BY WALTER V. TURNER, Eng. D.,

Manager of Engineering, Westinghouse Air Brake Company

WITH a train in steam road seriice, the maximum pos.
iible rate of change of velocity is considerably greater
during the period of deceleration than during the

period of acceleration. That it should be so, is quite e\-ident
from the fact that the accelerating force is secured from the
engine alone and thus is limited by the weight on the
drivers times the coefficient of adhesion between the driver
wheels and the rail; while the decelerating force is obtained
on the engine and even.- car in the train, and consequently is

Miles Per Hour.

Frg. '—Train Resistance and Tractive Effort Curves

only Lmited by the weight of the whole train times the co-

efficient of adhesion between the wheels and the rail.

The object of this paper is to compare acceleration with

deceleration in steam road ser\-ice, to compute the time lost by
a slowdown, and to show how these determinations may be

made theoretically. For clarity, the following specific case

will be used: a Pacific type locomotive with 10 Pullman
cars, decelerating from 70 to 30 miles per hour, imder brak-

ing conditions mentioned later, then running at 30 miles per

hour for a distance of 13.S25 ft. and finally accelerating at

the maximum rate possible with the given train and loco-

motive from 30 to 70 miles per hour.

The data are the following—one Pacific type locomotive,

weight on drivers 173,000 lb., w-eight on front truck 50,000

lb., weight on back truck 50,000 lb., weight of tender, loaded,

133,200 lb., and weight of tender, empty, 66,700 lb.; drivers

79 in. in diameter, cylinders 22 in. in diameter by 28 in.

stroke; 200 lb. steam pressure; evaporative heating surface

3791.3 sq. ft.: superheating surface 723.8 sq. ft. 'llie rate

of e\'aporation is assumed to be 10 lb. of water per hour per

square ffx>t of equivalent heating surface. The total weight

of the cars is 1,567.000 lb. and all are equipped with the

"PC" brake equipment. A brake pipe pressure of 110 11).

is carried and a total l^rake pif>e reduction of 12 lb. is used

to decelerate the train from 70 to 30 miles per hour. The
braking ratios are as follows:—Of drivers .60; of trailer?

and front truck .45; of light weight of tender 1.1 with 50 lb.

cylinder pressure; of cars .90 with 86 lb. cylinder pressure.
The first step will be to find the velocit}--distance and time-

distance relations when the train is accelerated at the maxi-
mum rate possible under the gi%-en conditions. To do this,

the tractive effort available for acceleration must be found.
Since this factor depends upon the train resistance and the

tractive effort actually developed bet^veen the drivers and
the rail, these latter items must first be computed.
The limit of the tractive effort developed at the rail is, the

weight on the drivers multiplied by the coefficient of ad-
hesion between the driver wheels and the rails. Since this

value is not constant, due to the variation in the condition
of the rail, the locomotive is designed to develop a tractive

effort within a safe margin of the minimum probable limit.

Otherwise, the driver wheels would slip, accompanied by all

the attendant difficulties.

While the above enumerated factors determine how much
tractive effort may be obtained, how much is actually secured

depends upon tlie size of the boiler, dimensions of the fire-

is-;
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Inasmuch as the transmission is not perfect, hut only about

85 jjer cent so.

Tliis etiuation holds true, with slight variation, as long

as the space displaced by the pistons in a unit time does

not e.vceed the volume of steam, at full boiler pressure,

generated in the same time; and, of course, with the valve

gear adjusted to permit steam to enter the cylinders at the

maximum cut-off. On this basis, the tractive effort de-

veloped at slow speeds is equal to:

.S5 P>.d=l .85 X 200 X i2 X 28
= = 29.150 lb.

D 79

Xext. the train speed at which steam is supplied to the

cylinders at as fast a rate as it can be generated, must be

determined. A\'hence

:

W = The weight of one cubic foot of steam at the initial cylinder
pressure and temperature, in lb. ( from Marks' and Davis'
Steam Table-<i for 190 !h. gage pressure and 200 deg. F. super-

heat) = .337
2.97

'.'791 -I- 724 X 1.5) X 10

.337

4 X 3.1416 X 22= X 28

= 145.000 cu. ft. of steam, at 190
lb. gage pressure and 200 deg. F.
superheat, generated per hour.

Hence

:

4 X 172S
= 24.6 cu. ft. of space displaced by the

locomotive pistons per revolution of
the driver wheels.

145.000

24.6

Therefore

:

tD X rev. drivers per hr.

12 X 5280

5900 revolutions of the dr

79 X 3.1416 X 5900

12 X 5280

Beyond this speed steam cannot be generated at a suffi-

ciently fast rate to fill the space displaced by the pistons, at
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1,939.950 lb._jj-_2000j= 970 tons.

_ VT?r = V970 X 13 = 112.3

1/3,000
Z = = S6.3

200O

Whence

:

R =: 100 X 13 + (1.5 X 975) + .01 V(V + 16) 112.3 J-
[22 + .15(3— 1) V]86.3 + .1 V2

Therefore

:

R = 4663 + 44V + 1.23 V^

The total train resistance for various speeds is given below:

,n R (Total)
'"

5 2 '6

5?
•'• 6;035

^u
S 393

I" 9^943
*°-

• 11,733
'" 13,773

These values of resistance are plotted under the caption
'•Total Train Resistance" in Fig. 1. This formula, however,
does not pro\-ide for the total train resistance between and 5
miles per hour, \\hen the train is set in motion, all its
fnaional resistance, being functions of the static coeffi-
cient of friction, are of greater magnitude than at somewhat
higher speeds. As ±e velocit}- of the train increases, the
coefficient of friction decreases so that from 5 to 10 miles
per hour the total train resistance attains its minimum value,
which is ij (approximately) its magnitude at miles per
hour. From this fact, the train resistance between and 5

realize this objective. The first step is to find the relation
benveen velocit}- and time. Now. the time to change fr<Mn
one velocit}- to another equals:

/

From this equation, it can be seen that if velocity is plotted
as one scale and reciprocal of acceleration as the other, the
area included between the cune and the velocity- axis is
proportional to the time required to change from one velocit}-
to another. For the purpose of making such a graph, the
reciprocal of acceleration for various velocities must be found.
The reciprocal of acceleration from Xewton's second law of
motion, where:

F" = Tractive effort available for acceleration.
T = Tola! weight of train in pounds.= -Acceleration of gravity, viz., 32.16 ft. per second per second,

of the train in ft. per second per second.
-A = Accelcrai!

given by the equation-

Hence. the reciprocal of acceleration,

1 T

Xow
Fg

T/me- Seconds.

Fig. 5—Composite Curves of Brake Pipe Reduction and
Deceleration

miles per hour is plotted as shown by the dotted line in Fig. 1.

With a further increment in speed, (from 5 m. p. h.) the

total resistance increases, because the rolling friction, ma-
chiner)- friction of the locomotive and the wind resistance

are increasinsi functions of the speed, as is apparent from
the alxive calculations and the curve in Fig. 1.

The previous determinations now make it possible to cal-

culate the tractive effort available for accelaration. These
values are represented by the middle cun-e in Fig. 1, which
i? obtained by subtracting the ordinates of total resistance

from the ordinates of maximum obtainable tractive effort.

As is apparent from the character of the other two curves on

this figure, this value is comparatively high between 5 and
20 odd miles per hour and then continues to drop until it is

at 75 miles per hour. In other words, at 7.S miles per

hour, the maximum obtainable tractive effort equals the total

train resistance, so that on a level tangent, the highest ob-

tainable speed for this given train and engine is 75 miles

per hour.

Inasmuch as the ultimate purposes of this calculation is

to ascertain the time-distance and velocity-distance relations

during acceleration, two intermediate steps are required to

( The rotative inertia of the wheels is so small that it has
little effect and is neglected in this calculation.)

/
In the following table various values of —- are given.

A
using the values of ¥ for the various velocities as shown in
Fig. 1

:

T 1

V F(=T.F. — R) 7 A
" 9,0CO 60.500 6 74
- 19.2C0 60.500 3.15
J 23.400 60,.=K)0 959
'5 23.874 60.500 2!54
r5 ^2-865 60.500 2.65
•=9 21.110 60.500 2.87
iS 15.407 60.500 3.9'

JS 10.557 60.500 5.74
50 6.367 60.500 953
'" 2.327 60.500 26.0

The reciprocal of acceleration thus found, is plotted
against the velocity- of the train in Fig. 2. Consequentlv. as
explained above, the area between this cune and the miles
per hour axis is proportional to the time to change from one
velocity to the other. Thus. 80 sec. are required to accelerate
the train, at its maximum possible rate under the given con-
ditions, from rest to 19 m. p. h.: 160 sec. from rest to 38
m. p. h. ; 240 sec. from rest to 49 ' z m. p. h., etc.

These determinations in Fig. 2 now make it possible to
plot speed against time as shown in Fig. o. The advantage
of such a graph is seen from the relation that

/s^ ''=/t^
^'^^

whereby the area between the cur\-e and the time base is
proportional to the distance traversed. Thus, to cover 2.000
ft. from rest, with the train accelerating at its maximum pos-
sible rate, requires 110 sec. at which time a velocitv of
271^ m. p. h. is attained; to cover 5,000 ft. 170 sec. are re-

quired, at which time a speed of i^Yz m. p. h. is developed,
etc.

From these values, the time-distance and velocity-distance
curve may be plotted as in Fig. 4. This figure thus gives
the relations desired in regard to the acceleration of the
train and will be combined in a later cur\e with correspond-
ing values for the deceleration of the train.

Xow, the next procedure is to adopt a process somewhat
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similar to the foregoing for determining the retarding action

of the brakes on the train. In all brake equipments in which

the brake action is produced by purely pneumatic means,

air is vented from the end of the brake pipe on the engine

through the brake valve. Tliis reduction in brake pipe pres-

sure naturallv affects the valve on the head car tirst and

:
I

'
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the deceleration increases until the 12-lb. value is reached,

whereupon, the braking forces remain substantially constant

until the brake is released.

Since the relation

—

f

obtains, as in several previous instances, the area beneath this

curve is proportional to the distance traversed, i. e., in the

first 5 sec.. 500 ft. are passed: in a little over 9 sec, 1000 ft.,

etc. From these figures, the time-distance and velocity-

distance cur\-es are plotted in Fig. 7.

As stated at the outset, the object of this article is to com-
pare acceleration with deceleration and to compute the time
lost by a slow-do^\Ti. This relation is now shown on Fig.

8. The values of deceleration are obtained from Fig. 7, and
of acceleration from Fig. 4. The upper cur\-e indicates that

a 12-lb. brake pipe reduction reduces the speed of the train

from 70 to 30 m. p. h. in a distance of 3200 ft. Then the

train runs at a constant speed of 30 m. p. h. for 13.825 ft.,

and finally accelerates at its maximum rate, possible under
the given conditions, from 30 to 70 m. p. h. in a distance

of 38.500 ft. It should be borne in mind that under these

conditions a locomotive is accelerating at its maximum

5 /? 15 la Zl Z4 Z7 30 33 X 39 42 4S '^S SI S4

Feef Thousands

Fig. 8—Velocity-Distance and Time-Distance Curves for a Typical

Slowdown

possible rate, while the brakes have only been applied with

one-fourth the raaximimi force for which they are designed.

It is evident, therefore, that the brake equipment is many
times more powerful than the large superheated Pacific t}"pe

passenger locomotive. An essential feature of this determina-

tion is to ascertain the time lost, i. e., how much longer time

is required to traverse the road when the train is de-

celerated from 70 to 30 m. p. h., under the given braking

conditions, run at 30 m. p. h. for a distance of 13,825 ft.

and finally accelerated at the maximum rate possible with

the given train, to 70 m. p. h., compared to the time to traverse

the same section of road at the rate of 70 m. p. h. The
dotted line in Fig. 8 represents the time to cover the given

.section of the road at a constant speed of 70 m. p. h. which
may be plotted from the simple relation that a body moving
at the rate of 70 m. p. h. covers 102.7 ft. every second. The
hea\')', solid line, directly alx)ve the dotted line, represents

the time actually required to traverse the given section of road

when the train is decelerated and accelerated, as indicated in

the uppter portion of Fig. 8. The time curve during the

deceleration period can be determined by the values on Fig.

7. during the period the train is running at a constant speed

of 30 m. p. h. from the relation that at a spieed of 30 m. p. h.

44 ft. are covered every .second; and during the acceleration

period by the values in Fig. 4. Thus, it is found that at the
end of the whole period, 4.3 min. are lost.

The importance of considering sl<ni--do'a.-m should be
realized from the fact that 50 sliTiV-dou-iis, as the above,
'u.'hiU seemingly of little moment, delay a train (^.jX?o)=
120 min. or approximately 2% hours.

The foregoing calculations are theoretical, and although'
an attempt to check the above by practical test may result
in values slightly varying from these figures, due to differ-

ences in the condition of the equipment, methods of manipu-
lation, errors in obser\-ations, etc., nevertheless, with care and
equipment in good condition, results ver}- close to the calcu-
lations should be obtained. In fact, these figures have been
found to agree with sen-ice conditions on one of the large
railroads of this countn.-.

This example should make it apparent that the slowing
down of a steam railway train for only a comparativelv short
distance, causes an appreciable loss in time. In fact, the loss
in time, resulting from slow-downs, is one of the reasons whv
passenger trains are often routed around cities, where stops
are not scheduled, rather than have them subjected to the
time delaying ordinances necessarj- for safet}- within the city

limits. Stops or slow-downs, when frequent, ver\" ma-
terially reduce the scheduled speed of a train: and should be
given careful consideration with the object of minimizing the
efi'ects. wherever they occur, because loss in time alone has
a direct bearing in reducing the earning capacity- of a road.

FOURTH LIBERTY LOAN APPEAL
"We have the Kaiser groggy-—^let us keep hining hard

now until he is counted out," says Director General McAdoo
in his appeal for Libert}- Loan subscriptions by railway
employees in the coming loan campaign. He says that he
v.ants ever)- railroad man to go the limit in lending his
available means to L'ncle Sam. He suggests that they begin
to save now, and says that no employee can make better use
of the back pay recently awarded him than bv putting it in
Libert}- Bonds. The appeal is given in Circular Xo. 51. the
distribution of which to employees was begim recently. This
circular follows:

"Tn order to raise sufficient money to arm. equip and sup-
port our gallant soldiers and sailors, to finance our other war
activities, and to extend necessan.- credits to our .Allies, to en-
able them to continue the war against the German military-

despotism, the Fourth Liberty Loan campaign will begin
September 28, 1918. Even.- loyal .American must investin
the securities of his government to the limit of his ability if

America is to triimiph in this war.

"Railroad men and women are doing a vital service for
their country. They responded patriotically to the appeal of
the government in the First, Second and Third Libert}- Loan
campaigns, and I hope that they have bought liberally of
War Savings Stamps. They are also operating the railroads,

which is war service of primar}- importance. I am sure that
they count it a glorious privilege to do this vital work for
their countr}'. I deeply appreciate what they have already
done, "but there is more to do. and I am sure that thev will
do more if the way is pointed out to them.

"The enormous sums required to finance democracy's part
in the war impose a new dut}- upon each and every one of
us. Liberty Loans must be offered from time to time until

the Kaiser is licked to a finish. Each of these loans must be
suijscribed in full. Xo patriotic American will have per-
formed his duty by subscribing to one loan onlv. or bv
buying a few War Savings Stamps. Each and ever}- one
should practice even.- possible economy, save ever}- possible-

dollar, and buy as many Liberty Bonds as he can afford
ever}- time a Lilwrty Loan is offered to the countr\-.

"In the Fourth Liberty Loan campaign which is just ahead
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of u~ I wish to make a special apjjeal to every railroad em-

ployee to go the limit in lending of his available means to

Uncle Sam. Now is the time to prepare for that campaign

by saving every possible dollar, so that each may be ready

to do his part before the subscription closes. Hundreds
of thousands of employees in the railroad ser\-ice of the

United States have received, or will receive, checks for back

pay, in accordance with the provisions of the Wage Order I

approved May 25. 191S, and Supplement No. 4 to General

Order 27. issued on July 25. 1918. Xo employee can make
J>etter use of his back pay than to lend it to the government

at interest, thus securing an investment of absolute safety

for himself and building up a reser\-e for a rainy day.

"You must rememlier that }ou are not asked to give your

?avings to the government: you are asked merely to Uiid your

money to your government—and for what purpose? To
back the millions of the finest American boys ever collected

together in a great army, and to help them fight irresistibly

for our lives, liberties, and vital interests. One and a half

million of these splendid boys are already in France, and

already the}' have given the Kaiser a dose from which he is

staggering and from which he will not recover. But the

pressure must be kept up. Arms, ammunition, and food

supplies of all kinds must go forward in a continuous stream

if the pressure is to lie maintained. It depends upon us

who stay at home to keep the pressure applied. A\'e must

lend our money to our government, lend it to the limit, so

that the government may in turn put in the hands of our

splendid sons tlie things without which the\- can not fight

and without which the defeat of the Kaiser and his hateful

military despotism can not be accomplised.

"I want the railroad men and women of the United States

to do more, if possible, then anybody else, because I want

them to be among the first always in patriotism, in service,

and in sacrifice to our great and glorious countr\-. We have

the Kaiser groggy—let us keep hitting hard now until he

is counted out."

between these two points was 885 feet, corresponding to an

average ascending grade of .767 per cent. The ruling grade

over which these tests were run was 1.15 per cent, four

miles Ions'.

RESULTS OF ROAD TESTS OF X.

M.\LLET LOCOMOTI\ E
cK: W

BY H. W. REYNOLDS

In the description of the Norfolk & Western 267-ton iNIal-

let tvpe locomotive, which appeared on page 445 of the

August, 191S, issue of the Railway Mechanical Engineer,

reference was made to the fact that the free steaming qualities

of this locomotive had been demonstrated by road tests. The
tests referred to were conducted witli a dynamometer car

in road ser\-ice on the Pennsylvania Railroad, and data

showing the performance of the locomotive during these tests

is now available.

After making one trip in road service on the Norfolk &
Western the engine was sent imder its own steam to Altoona,

Pa., and turned over to the Pennsylvania Railroad to be

tested on the Pittsburgh division. Xo special adjustments

whatever were made in anticipation of the tests, which were

made with the locomotive in exactly tlie same condition in

which it had been turned over to the transportation depart-

ment for ser\'ice.

The tests were made on slow freight trains composed of

cars of mixed classes and lading, the Mallet t}"pe locomotive

coupled to the d\Tiamometer car being placed ahead of a

Pennsylvania Mikado t\pe locomotive which in turn was
coupled to the head of the train. The nominal speed of the

test trains was 12 miles an hour, regulated by working the

Mikado locomotive to suit grade conditions. The Mallet

locomotive was operated at its maximum capacit\- on most
of the tests over practically the entire run.

The distance from the starting to the stopping point of

the test was about 22 miles. The difference in ele\-ation

3aoo
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boiler capacity during the entire time it was actually running.

Table I— BojLEa Performance

224
5,053
52.63

44.787

5.71
1,298.2
46.47

Average
for tests

227
7.140
74.4

56,720
S.Ol

Ma-xi-

Average steani pressure. ]b. per sq. in 230
Total dry coal fired, lb. per hr 8,679
Dry coal nred, lb. per hr. per sq. ft. grate 90.41
Total equivalent evaporation, lb. per hr 68,006
Equivalent evaporation, lb. per hr. per lb. dry coai. 8.S6
Equivalent evaporation, lb. per hr. per sq. ft.

heating surface 8.66
Boiler horsepower 1,971.2
Efficiency of boiler, per cent 66.41

The principal items of boiler and engine performance are

given in Tables I and II, respectively. Data relative to the
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jected to freezing and thawing, and the inlluence of tlie sun

and wind all this time. It was not neeessary to dry this lig-

nite to the same degree that the other coals were dried, and

the 17 per cent of moisture in the coal, as lired, did not

affect its apparent quality at all. To all appearances, it was

as fluid as the semi-anthracite coal containing only 0.3 per

cent moisture. The second coal was a fairly high ash, high

sulphur coal from southern Kansas, and is the coal which

is usually burned at this plant. For the last test a car load

of semi-anthracite screenings was obtained. Tiiis coal was

very tine when received, and was stated to be of a kind which

is unsalal)le on account of its size.

It was not i)ossiljle under the conditions oiitaining at the

time to conduct tests even as long as eight hours, so that tests

of shorter duration were made. \\'hile these tests may apjiear

to be short as compared with the accepted practice in mechan-

ical stoker testing, it must be remembered that the amount

of fuel actually in the furnace at any one time, is represented

by a very few pounds, and that when the feed screw is sud-

denly stopped, the combustion as suddenly ceases.

One point of particular interest is the heat balance, which

indicates conditions unusual in boiler testing. The boilers

themselves were O'Brien boilers, which had been rebaffled

to provide three cross passes for the gases, and inability to

clean the heating surface of these boilers by hand resulted in

cent ash pit loss. Tlie ash pit loss with stokers will run

from 2 to 5 per cent, so that there is in stoker practice from

four to ten times as much ash pit loss as with powdered coal.

During these tests there was a light gray luize apparent

at the tojj of the stack. A sample of dust was oljtained from

the breeching, which was very fine in size and of a gray color.

Analysis showed that there was two per cent of combustible

matter in the fine dust.

.Another matter Ijearing on the high furnace efficiencies is

tlic item of heat aljsorbed \>y e.xcess air. It was without the

slightest difficulty that the CO„ in the flue gases was carried

up to 16 per cent, readings frecjuently going to 17 per cent,

and but few readings being less than 15 per cent. Con-

siderable care was e.xercised in making the analysis for CO,
there being the natural thought that with the high CO. that

some loss from incomplete combustion might occur. The CO
loss was in direct proportion to the length of the flame. Some
relation, therefore, between the proportion of volatile matter

in the fuel and the CO loss becomes apparent.

r}Tonietcr readings showed a furnace temperature between

2300 deg. F. and 2400 deg. F., under which conditions brick

work may be maintained indefinitely, and w^hich is above

the fusing point of the ash from many coals. This furnace

had been in constant service for nine or ten months, and the

interior was in perfectly good shape.

Balance Per Pound of Coa

Texas Lignite

B.t.u

Heat per lb. coal as fired 8.854

Heat absorbed by water in boiler '.^'-^

Nece.ssarv Losses:
Heat to moisture and burned H. up to temp, of steam 5b 1

Heat to theoretical amount dry gas up to temp, of steam 441

Heat available for use '*'''

Highest theoretical efficiency

Furnace Losses: ,

Heat to excess air up to steam temp JU

Heat loss due to CO , "
Heat available for boiler 7.707

Furnace efficiency

Boiler Losses: . j „ i.

Heat to theoretical amount of dry gas, moisture and H. above

steam temp. 4o5

Heat loss due to air leakage through setting 120

Kadiation and unaccounted for losses ^ U4y

Boiler efficiency

Combined efficiency

Ratio comb. eff. to highest theor. eff

Cherokee Slack

473
61S

10,96.=;

Semi-Anthracite

B.t.u.

12,587
8,765

0.57
0.86

87.05
98.40

5.25
1.36

23.12
65.82
57.32
64.80

3.54
0.24
27.88
64.61
58.00
63.90

5.36
0.41
16.33
75.90
69.64
75.49

one-half of the heating surface being particularly dirty. To

this mav be ascribed much of the inefficiency of the boiler.

Gas temperatures nearly 200 deg. F. in excess of what could

properly be expected were obtained at the stack.

The next item of interest is the very high furnace and

£;rate efficiency. The ash pit in this case had a sloping bot-

tom, and was visible throughout its extent from the door in

the basement. Previous to these tests the pit was sub-

stantially clean and the condition noted. In the case of the

Cherokee slack, the ash fused and ran down the iDottom in

molten streams, being removed partially in liquid form and

partly by being broken away from the bottom with a bar after

it had somewhat cooled. An examination of a piece of cold

slag shows an appearance like that of black glass, without

the slightest sign of any combustible.

Under the ordinary operating conditions of this plant using

this coal and operating at times at low ratings, there is pro-

duced a mixture of fine sandy looking ash and melted slag.

Examination of a car load of this refuse standing on the

side track of the plant failed to reveal any traces of unburned

coal or coke. A sample was secured by taking a little from

various parts of the car which analysed as follows:

Per cent moisture 1 3.00

Per cent ash. dry basis 97.40

Per cent combustible matter, dry basis 2.60

If all of the refuse could have been collected and weighed

the weight would have been equal to 18.50 per cent of the

dry coal fired. There would have been, therefore, 0.48 per

The ash from the lignite and semi-anthracite coals did not

fuse, and there was a small deposit in the ash pit of a yellow

sandy looking ash which appeared to be entirely free of com-

bustible matter.

Another and most interesting phase of these tests is the

draft loss in the boiler. A drop in draft between the top of

the third pass and the furnace of around 0.05 in., in a boiler

ten tiers of tubes in height, operating at 25 or 30 per cent

above its rating, does not seem natural, but the draft readings

throughout all three tests were checked and repeatedly veri-

fied. These boilers are equipped with 60-ft. stacks, and were

operated with the stack damper partially closed in order to

get the furnace draft nearly neutral. The small loss is prob-

ably due to the small gas volume and consequent low fric-

tional resistance in the boiler.

There is without doubt a certain amount of the ash dust

which adheres to the furnace walls, and if such ash has a

fluxing effect on the brick, ultimate destruction will occur.

On the other hand, if it is desirable to liquefy the ash the

furnace can be designed to produce a temperature which will

be above the fusing point, and the substantially complete

removal of the ash in this form thereby effected.

One of the questions which heretofore has frequently been

asked is relative to the slagging of the tubes from fused

ash adhering thereto, and forming an objectionable coating

on the exposed surfaces. During the three days when these

boilers were under observation there was no sign of any for-

mation of this nature.



Reclamation on the Southern Pacific
A Description of the Extensive Salvage Work Done
in the Largest Railroad Shop on the Pacific Coast

BY FRANK A. STANLEY

II

IX
the first installment of this article reference was made to

the reclamation at the scrap docks of the Sacramento
shops of many such items as bolts, oil box covers, shoe

and wedge lining, washers, valves, and numerous other parts

that admit of being put into serviceable condition and are,

therefore, in a class distinctive from the material that is

actually scrapped and sent to the foundry, mill and forge for

Fig. 13—Sorted Bolts Ready for Recl.iinnng

working into castings and stock for fresh material. The
sorting out of parts suitable for immediate reclamation is a

process that is carried on with as great a degree of celerity

as possible and as rapidly as any group of bolts, covers or

other pieces is accumulated in sufficient numljers the parts

are run through the necessary operations to make them suit-

able for storing and issuing as required.

Thus, in Fig. 1.3, a number of piles of bolts and nuts are

represented as .sorted for reclaiming, an undertaking accom-

plished by the simple operations of cutting off the worn
threaded ends, straightening the body, rethreading, and in

the case of the nuts, retapping. The principal bolt shop is

naturally located in the main shops and where bolts and nuts

are overhauled in great quantities much of the work is sent

there from the reclamation docks.

BOX COVERS, SHOES AXD WEDGES

Tlie pile of parts in Fig. 14 is a portion of a considerable

accumulation of oil box covers that arrive in great numbers
at the scrap docks. These are in some instances sheet

metal stampings, in others malleable castings. In either

case the work of reclamation consists in heating and straight-

ening the flat covers, straightening out the hinge ends for the

pins, closing the ends where sprung open, etc., all operations

performed in the smithy on the scrap docks.

The view in Fig. 15 shows a pile of shoes and wedges on
the reclamation platform where the brass is melted out as

mentioned in the article last month. The furnace for the

work is seen at the left and as there indicated it is fired by
oil fuel. The amount of brass thus saved from old shoes and
wedges will run to about 2,600 lb. in two weeks' time. Ma-

Flg. 14—OH Box Covers to be Straightened

terial of this nature is constantly cciniing in from all over

the sy.stem and tlie total saving of brass from various classes

of parts runs into a very high figure.

CAR BRASSES

Along this line few features of the rcrlumation ])roject are

more important than Ihc saving of malt-rial in the way of old

50.S
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car l)^asse^, which l)y the way, are overhauled in the main
l>hint, in the habbitt shop. Formerly up to ten or a dozen

years ago. jirattically all car and truck bras.se.-;, as the babljitt

linins; wore out or burned out, were discarded and sold to the

junk dealers .ind entirely new brasses jmt into their places.

Now the old brasses all come back to the bal)l)itt shoj) at the

Sacramento plant and are here relined with new babl)itt un-

less worn too thin for further service, or too short on the ends

for use.

This means a considerable savinij of old Ijaljliitt which is

Fig. 15

—

Furnace for \'e!t r-g L re-* f-r-r S'':ts . --
:! .'.edges

melted out of the brasses and a much more important saving

in the brasses themselves, which under usual conditions of

service will last for a good many years. Some conception oi

the extent of operations in this direction is gathered from the

fact tl'.at the babbitt shop referred to relines as many as .5.000

old brasses in the course of a month, this in addition to an

output of new brasses running up to some 4,500 in number.

In these operations and in pouring other classes of -work

the babljitt shop will run about a ton of babbitt a da\ . Fur

Fig. 16.—Gang Punch for Tie Plates

brasses alone the babbitt used per month runs up to over

40,000 lb., about 20 per cent of this going into the relining

of old brasses and the remainder into new work.

Old babbitt recovered from worn brasses, from crossheads.

etc., constitutes the bulk of the material required for pouring

both old and new brasses. To this reclaimed babbitt enough

new metal is, of course, added to bring the material up to the

analysis to which the lining metal must be held.

M.AKIXO IP BILLETS FOR THE MILL

Returning now to the reclamation docks proper, a large

number of bo.\-piles ready to be sent to the rolling mills are

shown on the platforms, in the illustrations at the head of

this article. The bo.\-pile is built up on a board, on which
liinding straps of flat stock are placed, with the scrap piled

between sections of plate which have been cut roughly to size

by power shears and tlame cutting torch.

The assortment of scrap bolts, rod ends, pins and so on is

built uj) neatly and then bound by closing the straps in an
air operated machine. The finished box-piles are placed on
carrying stands, each holding a half-dozen or more box-piles,

whicii are made up of a stiff metal skeleton fomi that admits

of being picked uj) and moved about by the lifting truck

shown in the illustrations. This truck is backed under a

stand and then a jiull of the upright lever lifts the truck

body and clears the stand and its load from the floor, so

that it may be transferred easily to any other point in the

shop and as easily deposited.

The box-piles are hauled on flat cars around to the mill

siding and there unloaded for the heating furnaces. Several

long rows of stands with their billets in front of the mill de-

luirtment are shown in the center photograph. The lifting

trucks are here also used in numbers for transporting the

material about the mill and yard platforms.

The roughed siiu:ire stock a- it is-ui's from the mill rolls

Fig. 17—Some of the Sizes of Bolts Manufactured

is seen piled up in short working lengths in the right-hand

photograph. Merchant bar products are made in great quan-

t.ty in rounds, squares, flats and other sections for general

use and manufacturing purposes in the various shop de-

partments.

PrXCHIXC. TIE PL.XTES

Tie plates are manufactured in large numbers. The
method cf punching diem is illustrated in Fig. 16. There are

four punches combined in one gang for forming all four holes

at one stroke of the machine. The d es earn.- the shear at the

right hand side, the stop further to the right and a stripper is

placed across the center of the die block to clear the four

rcund dies inserted in the face of the block.

Seme of the large sizes of bolts and nut blanks manufac-

tured are seen in Fig. 17. The nuts are produced by heading

up the end of the round bar as in forming a bolt head, and

then punching through the center of the hexagon head and so

forcing out the core of the nut blank as an integral part of

tlie round bar of stock. One set of dies upsets the he.xagon

form on the end of the hot metal and then the bar is dropped

into the lower die for the punching out of the center, which

clears the bar from the pierced nut blank.



EFFECT OF HOLES IN THE SIDES OF
BOX BOLSTERS

BY L. E. ENDSLEY
. Railway Mechanical Engineeriog, U iity of Pittsburgh

In a paper read by the writer before the St. Louis Railway
Club, in May of this }ear,* it was shown that straightening

the bottom or tension member, closing the usual of)enings

in the tension member and casting holes in the side walls

gave a box truck bolster of considerably less maximum stress,

both in the tension and compression members, than a bolster

Fig. 1—The Bolster Tested to Determine the Effect on Stresses of

Holes in the Sitie Walls

of the same general design and weight having the ordinary

curved bottom or tension member with the usual holes in this

member and no holes in the side walls.

Since the reading of the above paper the writer has con-

ducted a series of tests on a bolster both with and without

holes in the side walls. The ol)ject of these e.xperiments was
to determine the effect of each set of side holes alone or col-

lectively upon the strength of the design. In order to de-

termine the stresses under comparative conditions it was de-

cided to ca-t a bolster with no holes in the side walls and
after testing by means of the Berry strain gage to machine
out the holes, four at a time, and test after each set of holes

were machined. This was done to eliminate such variables

a.s might occur in two separately cast bolsters.

The Ijolster used throughout these tests was cast as .shown

in Fig. 1 without the twelve holes in the sides, the location

of which are shown by dot and dash lines in the half side

elevation. The hole in the top of the bolster was cast as

shown in the top view. The bolster shown in Fig. 1 is iden-

*See the Railtny Mechanieai Entinetr for June, 1918, page 343

tical witli that shown in Fig. 10 of the previous article, with
the exception that in Fig. 10 the holes were cast in the sides

and a bead was cast around each hole. With this alteration

the same pattern was used. However, the metal in the bottom
or tension member of the bolster, the test results of which
are given in Figs. 2 and 3, did not come up to the drawing
dimensions, being generally less than that specied with the

exception at the center of the bottom, where it was drawing
size. This accounts for the stresses being somewhat greater

than those previously recorded. This, however, did not in-

fluence in the least the comparisons as herein given of the

same bolster both with and without the side holes.

The bolster was first tested without any holes in the side

walls, and Fig. 2 gives the stresses in the bolster under the

combined method of loading, which amounted to 150,000 lb.

total load, .\fter this test was conducted, the four large cen-

ter holes 4' J in. in diameter were machined in the side walls

and a second test was made under the same loading; after this

the next largest four holes, those 3^2 in. in diameter, were

Fig. 2—stresses In Bolster with Solid Sides under 150,000-Lb.

Combined Load

machined and a third test made. The four outer holes,

which are 2 in. in diameter, were then machined and the

fourth test, that given in Fig. 3, was conducted.

The results of the second and third tests are not given in

this pa|jer for the reason that, comparable with the first test

with no iiolcs in the side walls, there was practicallv no dif-

ference in the stress in the compression and tension members,
following the insertion of the first and second sets of holes. It
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will lie seen that there is a slight increase of stress in the

fourth test over that in the first test along the bottom or ten-

sion member at certain points.

By averaging these tension stresses on the bottom member

from just outside of the outer set of holes to a point just in-

side of the inner set of holes we obtain 11..^00 lb. stress per

sq. in. without the holes in the bolster and only 300 lb. in-

crease in stress with the 12 holes in the bolster, showing that

the addition of these holes did not have any material effect

upon the stres.ses developed in the bolster.

Comparing the stresses around the holes in Fig. 3 it will

be seen that thev are somewhat higher than the stresses shown

around the holes in Fig. 10 of the previous paper. This is

due to the fact that there were no beads around the holes of

Fig 3—stresses under 150,000-Lb. Combined Load with Holes in

the Side Walls

the bolster used in the later tests. However, it will be seen

that there is no stress, even without the beads, that is at all

serious. . ,

It has been claimed bv some foundr)-men that castmg box

bolsters with holes in the side walls will materially reduce

the foundrv losses.

The results of all the tests conducted by the writer sliow

clearly that a stronger bolster can be made by straightenmg

the bottom of tension member, closing the usual holes in the

bottom and for foundrv requirements casting holes m the

side* as indicated. Small holes in the side walls of a box

bolster have no appreciable effect on its strength, provided

the holes are properly located and of a size that will not

decrease the transverse strength.

Where Germ.\xy Secures Copper.— Before the war

Gemianv obtained most of her copper from the United States,

taking over one-third of our exports. Since Germany has

extended her sphere of influence it is probable some supplies

are comins from other countries. The Serbian copper mines

are now being intensively exploited by the Germans and

Austrians, and good copper deposits are also said to have

tieen found in Poland. Work has begun in lead and copper

mines in Kielce; and in Miedziana. Lysa Gora and Olkuss

the methodical exploitation of these ores has recently been

started.— r/if Valve World.

BRAKE PIPE LEAKAGE
In discussing a paper on the question of .\ir Bruko Main-

tenance before the New England Railroad Clulj. H. S. Wal-
ton, supervisor of air brakes, Boston & Alliany, spoke on

brake pijie leakage, saying, in ]iart. as follows:

"The practice of the train men pulling the air hose apart

results in a great deal of trouble as it causes leak* in the

train pipe. It not only injures the hose, ruptures the lining

and causes it to become porcus, and injures the couplings

themselves, liut the constant shocks applied to the brake pipe

itself by pulling the hose a])art eventually loosen the joints.

All roads should instruct the trainmen to separate the hose

by hand and we should see that they do it. To show how
expensive brake pipe leakage may be I will quote from a

paper which I prepared and read before this Club in Tanuarx',

1917:
" "Brake pipe leakage is very expensive when we consider

the wear and tear of the pump and the additional consump-
tion of fuel. Let us consider the latter in connection with a

70 car train assumed to have one-half eight-inch, and one-

half ten-inch equipment. .^ leakage of 5 II). per minute on

this train, with a 70 lb. train pipe pressure would amount
to 39.5 cu. ft. of free air per minute, or 23,700 cu. ft. of

free air in ten hours. The 8J<2-in. cross compound pump,
driven with 200 lb. steam pressure would require 3 hours

and 5 minutes to compress the air lost, and in doing that

amount of work 5.782 lb. of water would be evaporated: and

assuming that S.5 lb. of water is evaporated with one pound

of coal 680 lb. of coal would be consumed.
" 'The New York Xo. 5 pump would require 3 hours and

20 minutes to do the same amount of work and would use

10,475 lb. of water and 1,230 lb. of coal. For the Q'^-in.

pump this work would require 9 hours and 11 minutes with

15,144 lb. of water and 1.780 lb. of coal."

"If there is any one connected with a railroad in this

section of the country that can find a 70-car train with a

leakage as low as 5 lb. per minute I will pay for this dinner

tonight. If you add to tlie air wasted in brake-pipe leakage

the air wasted in making sufficient reduction to develop the

maximum braking power of cars with a long piston travel,

\ou will find that it will greatly increase the consumption of

coal used or required to compress air that is wasted, and I

don"t need to tell you what coal is worth in these days. It

is almost as valuable as gold."

C. H. Larimer of the Westinghouse Air Brake, who was

also present at the meeting, said

:

"In this territory the most of the caljoose cars have been

equipped with a pressure gage connected to the brake pipe

line and it will no doubt be interesting to know just what a

difference in the gage pressures between the forward and

rear end of the train indicates in number of cubic feet free

air leakage per minute. With a train of fifty cars. 70 lb.

pressure on the first car and gage in the caboose reading 67

lb it would indicate a loss due to leakage of 38.7 cu. ft.;

a 5 lb. difference, a loss of 52 cu. ft.: a 7 lb. difference a

loss of 61 cu. ft., and should the pressure be held at /O lb.

on the first car with a drop of 20 lb. on tlie gage m the

caboose it would mean that 106 cu. ft. of air is being wasted

due to the leakage. Looking at this leakage in the light ot

an expense, that tlie most economical compressor uses oO lb.

steam per 100 cu. ft. free air compressed, and that the modem

locomotive with its superheater, arch, combustion chamber

and feed water heater evaporates 10 lb. of water to a pound

of coal, widi coal at $10 a ton. the cost of displacmg 100 ft

of air would be S.015. A ten-hour run would mean then that

60 000 ft. of air would be lost at a cost of S'9. It^ tne

difference between the first car and the caboose was /
lb.

which it is frequently, the loss would amount to. on the same

basis, $5."



Large Capacity Wooden Hopper Car
Built by the N. ^' W. ; King Post Side Trusses :

Large Pocket Castings Extensively Used in Fanning

DURING the latter part of 1917 and early in 1918 the

Xorfolk & ^^e5tem started the construction of 2,000

cars, all but ten of which are of composite wood and

steel construction. These cars are built up on a steel center

sill and bolster foundation, the remainder of the construc-

tion being wood throughout. Ten of the curs were built of

wood throughout, including the center sills and bolsters,

largely for the purpose of demonstrating the possibilities of

all-wood construction in cars of this capacit}-. With the ex-

ception of the center sills, bolsters and draft gear attachments,

both the all-wood and the composite cars are practically iden-

rical in design.

The cars of all-wood construction are built up on contin-

uous center sills of 6-iii. by 12-in. section placed 15J^ in.

apart. The bolsters are made up of two 16-in. by 20-in.

timbers which are spaced 4}4 in. apart and are placed over

the center sills. These timbers are attached to the center

sills by means of the center plate casting, which is designed

to form a filler both between the center sills and the bolster

members. Further means of attachment is provided by cast

iron brackets attached to the outside faces of the center sills

and to the bottom of the bolster members. These brackets

are also provided with iillers^which extend upward between

the bolster timbers.

The draft gear, which is the Sessions Type K, is carried

direaly by the center sills, the center line of the gear being

located 4 1 16 in. above the lower face of the sills. The

pulling stresses on the draft gear are transferred directly

from the follower plate to the check plates. Eacli cheek

plate is cast with four vertical ke)-5, which fit into the cross

gair-
' "- so that the stress is delivered against the

end «xjd. the bolts only serving to hold the key

plar .-ills. In order that the forward keys may

be kept weli ijack from the ends of the sills, the coupler shank

is made 28 in. long. In buffing the coupler yoke bears

directly against a projection on the center plate casting, and

"the cheek plate attachments to the sills are subjected to stress

in but one direction. Buffing sills of 4-iii. by S-in. section

are placed between and flush with the bottom of the center
sills. The ends of these timbers are fitted in pockets in the
back of the center plate castings so that the buffing stresses

are transmitted directly through the center plate casting to
the end grain of the buffing sills, and no shearing stress is

imposed on the bolts by which the casting is attached to the
center sills.

End sills of 4><-in. by 12-in. section are placed across and
directly above the center sills, to which they are bolted. The
ends of the center sills are thus supported from the side
frames of the car and also from the trussed hopper end bv
4y>-in. by 4iS-in. posts placed in the outer angles between
the center sills and the end sill. The ends of the center sills

are tied together and capped by a malleable iron casting to
which is attached the coupler carrier iron and the dead wood
lilcck. The latter is S in. deep by 4 in. high and is faced
with a steel plate lyi in. thick. The carrier iron is a 5-in.

by iyi-in. in- 7/ 16-in. angle 27 \s in. long with the horizon-
tal flange turned up to form the coupler limit stops.

The car bodies are designed in the form of king post side
trusses, which relieve the center sills of a large part of the
weight of die lading. These trusses have 4'4-in. by 9-in.

side sills, and 4J 2-in. by 6-in. plates, between which are
three 4}3-'m. by 4><-in. posts, two of which are located at
the bolsters and the other at the center of the car. Main
diagonal members of 8-in. by 4'.^-in. section e.xtend from
the top of the car at the center to footings at the bolsters, the
connection at this point being made by a large iron pocket
casting the keys of which are gained into the side sills. The
tension member at the center of the truss consists of two
"s-in. U bolts, which straddle the frame and are secured
below the center sills. Where the bottom of the hopper
chutes are secured to the sills, they are supported directly
from the main diagonals by J^^-in. tension members, the
truss form being retained at these points by the use of 4^-in.
square diagonal compression members, which carry their load

509
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to the main vertical tension member at the center of the

truss. The overhang of the side frames at the ends of the

car is supported by ".s-in. diagonal rods.

The load on the center sills at the middle of the car is

transferred across to the side frame by a needle beam made
up to two 4}'i-in. bv 12-in. pieces placed across the car above

the sills.

The car has four sets of double doors, hinged from cross

timbers, supported from the side and center sills. These

doors clear about 1 ft. 9 in. in width and extend continuously

across the car. A\"hen tlie doors are closed they are supported

only at the ends, the edges of the doors being reinforced by

angle irons of sufficient stiffness to support the load between

the sides of the car. The ends of these angles project slightly

be\ond the sides of the car, where they engage the hooks

which hold the doors closed. The door locking device is

simple in construction. It is manufactured by the Wine

to the side frame members, with every support board bolted in

place. On the inside of the car horizontal retaining strips

are attached to the sides to prevent the board from being

loosened from the frame by the pounding, which is often nec-

essary to dislodge the coal in the car. The chute boards, be-

side being supported at both ends and over the bolsters, are

provided with two intermediate supports attached to the side

planking of the car by cast iron pockets of ample dimen-

sions. The lower one is gained over the center sills, and the

upper one is supported from the end sill by 6-in. by 4-in.

diagonal struts. Beneath the chute are two diagonal truss

rods, each running from the top of the chute at one side of

the car to the bottom of the chute at the other side. The
chute is thus in effect a diagonal transverse truss which holds

the side frames securely in alignment, and resists any tend-

ency towards weaving of the whole structure. The sides of

the car are tied together at the top by five J^-in. cross bolts.

rAA-^1

^- 2'4'- ^.

Draft Gear and Bolster Details

7 '^^'j^^^J^j^M

Railway Appliance Company and is the same as that used

on the 100-ton steel hopper coal cars of tlu- Norfolk &
Western.*

If will be seen that the arrangement of the doors is such

that half of the load at the inside of the dw)rs is carried liy

the center sills and half by the side sills, while the total load

at the swinging side of the doors is supported by the side

sills. The center sills thus support one-(|uarter of the total

load resting on the door, and this is in turn tran.smitted to

the side frames through the bolsters and the needle beam at

the center of the car.

The siding and chutes are made of ship lapped material

1 5/16 in. thick. The .siding is applied vertically and spiked

'Sec the Railvny MecharJcal Engineer for February, 1918, page 96.

'I'Ik- .design of the car is characterized by tlie extent to

which use has been m.ide of pockets and corner castings of

liberal dimensions for the connection of the various members
of the frames. These are ])rovided with keys gained into the

wood members, whenever the stress tends to e.xert a shearing

action on the bolts In- which they are attached to the wood.

The trucks are built up of cast .steel side frames and bol-

sters and have Syi-in. by 10-in. journals. The wheels are

cast iron, .S.i in. in diameter, and the wheel base is 5 ft. 6 in.

Some of the all-wood cars have now been in service as long

as seven and eight montlis, and have Ijeen handled in heavy

trains made up largely of steel cars. A recent examination in-

dicates that so far there has Ijcen no shrinking of tiie wixxl or

other loosening of the joints in tlie frame structure. As far
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as may be judged from thi> limitid piriod of service, the

design is a successful one.

Ihe following are the more importunt dimensions of the

all-wood cars:

I.cnKth inside ^•',i'-,''H
!"•

Coupled Unsth • -3/ "• j !»•

. Distance between truck centers 23 it. o'/i in.

Inside widtli ',1'-,-^ !"•

Width ti. clear 10 ft. 4 in.

Top of sides above the r.iil 10 ft. 9'A in.

C.iliacitv '7!^ '""^

1 iiht weight '^-.300 lb.

Ctibic capacity level full 1.9S0 cu. ft.

Cubic capacity with Mdes. I.eap J.350 cu. ft.

ALLOCATION OF THE 100,000 STANDARD
CARS

The following table gives the allocation of the Railroad

Administration's 100.000 standard freight car.-; as determined

by the Division of Operation. It will be noticed that the

cars are well distributed, only two roads, the Pennsylvania

line west and the Baltimore & Ohio, being allocated over

5,000 cars. The Pennsylvania lines east and the New York

Central proper will each receive 4,500.

.•\LLorATiox OF lOO.OOO St.>,xdard 1'beighi Cars

Railroad f^'o- Type of car

Ann \rbor ^^O Single sheath box

Atlanta, Birmingham & Atlantic 200 Single sheath box

Atlanta, Birmingham & Atlantic 150 Gondola—di op bottom

Atlantic Coast Line 50O Single sheath bo.x

Atlantic Coast Line /SO Gondola-drop bottom

Atchison. Topeka & Santa Fe ./OO Double sheath box

Atchison, Topeka & Santa I-e 1.000 Gondola—drop bottom

Bangor & Aroostook 300 Single sheath box
Ri» Fniir 1,000 Double sheath box

Bil Four ::::::::...: 1,000 Hopper

Bessemer & Lake F.rie 500 Hopper

Boston & Maine .500 Single sheath box^

Boston & Maine 1.000 Gondola—drop bottom

Baltimore & Ohio 2,000 Single sheath box

Baltimore & Ohio ^500 Gondola—lo,v side

Baltimore & Ohio 2.000 Hopper
Baltiu'ore & Ohio 1.000 Gondola—drop bottom

Buffalo. Rochester & Pittsburgh 800 HoPPer
Carolina, Oinchfield & Ohio 300 Single sheath box

C?rolina, Clinchfield & Ohio 7^0 Hopper

Chicago & Alton 500 Gondola—drop bottom

Charleston & Western Carolina 300 Single sheath box

Chicago. Burlington & Quincy 1.500 Doub e sheath box

Chicago & Northwestern 2.250 Double sheath box

Cliica-'o & Northwestern 1,000 Gondola—drop bottom

Chicago. Indianapolis & St. Louis 300 Double sheath box

Cincinnati. Indianapolis & Western 300 Gondola—drop bottom

Central of New Jersey 1,000 Single sheath box

Certral of New Tersev 3OO Gondola—low side

Centr'al of New Jersey 50O Hopper
Chicago & Eastern Illinois 500 Double sheath box

Chicago & Eastern Illinois 500 Gondola—drop bottom

Chesapeake & Ohio 1.000 Single sheath box

Chesapeake & Ohio 2,000 HoP.Pf
, ^.

Colorado & Southern 300 Double sheath box

Chicago, Rock Island & Pacific 1.000 Double sheath box

Chicago. Rock Island & Pacific l.OOO Gondola—drop bottom

Chicago. St. Paul. Minn. & Omaha 500 ''ouWe sheath box

Chicago. St. Paul. Minn. & Omaha 200 Gondola—drop bottom

Delaware & Hudson 500 Single sheath box

Delaware &• Hudson 1.000 ""PPcr
Delaware. Lackawanna & Western 500 Gondola—low side

Delaware. Lackawanna «c Western 700 HoPP'=r ^

Delaware. Lackawanna & Western 500 Gondola—drop bottom

Dulutb. South Shore &• Atlantic 200 Double sheath box

Detroit. Toledo S,- Ironton 300 Gondola—drop bottom

Elgin. Toliet & Eastern 500 Double sheath box

E,;g 1.000 Single sheath box

Erie 700 Hopper
Erie . 800 Gondola—drop bottom

El Pjis'o & Southwestern 500 Double sheath box
Fl Paso .'i: Southwestern 200 Gondola—drop bottom
Florida East Coast 500 gin.s! e sheath box
Georgia 300 Single sheath box
Georgia 100 Gondola—drop bottom
Great Northern 1.500 Double sheath box
Hocking Vallev 500 Gondola—drop bottom
Illinois Central 2,000 Double sheath box
Kansas Citv Southern .300 Double sheath hox
Long Island 500 Single sheath box
Louisville S: Nashvil'e 2.0O0 Hopper
Louisville & Nashville 2.000 Gondola—drop bottom
Lehigh Vallev 1.000 Single sheath box
Lehigh Vallev 50O Gondola—low side

Lehigh V.allev 1.300 Hopper
Lehiei- N'allev 500 Gondola—drop bottom
Michigan Central 1.000 Single sheath box
Michigan Central 1.000 Gondola—drop bottom
Mnine Central 500 Single sheath box
Minneapolis & St. Louis 300 Double sheath box
Missouri Pacific 1.500 Double sheath box
Missouri Pacific 1.000 Gondola—drop bottom

(Including St. L. I. M. & S.)
r, 1 , v , v

Northern Pacific 1.000 Double sheath box
.Norfolk S; Western 800 Single sheath box
Nashville. Ch.ittanooga & St. Louis 200 Gondola—drop bottom
Norfolk South'-"! 200 g.'"'-''^ sheath box
Northwestern Pacific 100 Double sheath box

.New York, Chicago & St. Louis 500 Double sheath box
New York Central 2,000 Single sheath box
New York Central 500 Gondola—low side

New York Central 1.000 Hopper
New York Central 1,000 Gondola—drop bottom

(Including L. S. & M. S. and C. I. & S.)

New York. New Haven & Hartford 1.500 Hopper
Pennsylvania 2,000 Single sheath box
Pennsylvania 500 Gondola—low side
Pennsvlvania 2.000 Hopper
Pennsylvania Lines West 2.000 Single sheath box
Pennsylvania Lines West 1,000 Gondola—low side

Pennsylvania Lines West 2,500 Hopper
I'ennsvlvania Lines West 2.000 Gondola—drop bottom

(Including P. C. C. & St. L. and Vandalia.)
Perc Marquette 500 Single sheath box
Pere Man|uette 500 Gondola—drop bottom
Philadelphia & Reading l.OOO Single sheath box
Philadelphia & Reading 500 Gondola—low side

Philadelphia v^ Reailing 2.000 Hopper
Pittsburgh & Lake Erie 500 Single sheath box
Pittsburgh & Lake Erie 500 Gondola—low side
Richmond. Fredericksburg & Potomac 500 Single sheath box
Seaboard Air Line 500 Single sheath box
Southrrn Railway 2,000 Single sheath box

(Including C. N. O. & T. P.. A. G. S..

N. O. & N. E., Harrim.ln & N. E..
Nor. Ala.)

Southern Pacific 2,000 Double sheath box
Spokane, Portland & Seattle 300 Double sheath box
St. Louis-San Francisco 1,.500 Double sheath box
St. Louis-San Francisco 1,000 Gondola—drop bottom
Toledo & Ohio Central 250 Double sheath box
Toledo S: Ohio Central 1 .000 Hopper
Texas & Pacific 50O Double sheath box
Toledo, St. Louis & Western 500 Double sheath box
Toledo, St. Louis & Western 750 Hopper
Union Pacific System 1,000 Double sheath box

(Includes O. S. L. and O. W. R. & N.)
Wabash 1,500 Double sheath box
Wabash 1 ,000 Gondola—drop bottom
Wheeling .<: lake Erie 1,000 Hopper
Western Maryland 300 Single sheath box

Tutal 100,000

Summary

Single sheath hox 25.000
Double sheath box 25.000
Gondol.-i-Iow side 5.000
Gondola—drop bottom 20,000
Hopper 25,000

100,000

SAVE FUEL BY SAVING AIR

A committee composed of 27 members of the Air Brake
Association met in Chicago, July 31, and drew up a number
of recommendations for reducing train pipe leakage and
thereby effecting a material saving in locomotive fuel con-

sumption. These recommendations were presented at a

meeting of railroad officers convened by Eugene IMcAuliffe,

manager of fuel conservation section of the Railroad .Adminis-

tration, in Chicago, the following day.

The recommendations are as follows

:

Realizing our country's present urgent need of fuel saving

to the highest degree, and being actuated by a patriotic de-

sire to be genuinely useful in its particular way. the Air

Brake Association, through its president, F. J. Barry, has

proffered its active assistance to the Railroad Administra-

tion's division on fuel conservation, of which you have been

made the official head. Your acceptance of this assistance

resulted in the convening of a special committee of super-

vising air brake men from 24 of the largest railroads of the

L'nited States. This committee's deliberations resulted in

the consensus of opinion that its greatest and most needful

help in fuel saving could be rendered through a materially

decreased leakage in brake pipes on freight trains, which,

according to careful expert estimate, is now the cause of a

wastage of more than 6,000,000 tons of coal annually. This

wastage can be materially cut down, in the opinion of the

Air Brake Association Committee, quickly and with little

additional cost, if the following recommendations be dili-

genth- and faithfully followed by the railroads and the gov-

ernment alike:

(1) In switching cars in hump yard service, hand brakes

must be known to be in operative condition before dropping

ever the hump. Each cut should lie ridden home and not

he allowed to hit cars on make-up track at a speed exceeding

three miles per hour, as excessive shocks result in loosened

hvpke pipe and cylinder connections with attendant leakage
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at joints. Same conditions apply to general yard switching,

and similar care should be exercised.

(2) When hose are uncoupled, they must be separated by

hand and not pulled apart. Pulling hose apart is not only

the most prolific cause of brake pipe leakage, but the dam-
age annually due to train parting, account of hose blowing

off nipples, also bursting, due to fiber stress, results in dam-
age running into thousands of dollars. Angle cocks first

must be closed if brake pipe is charged.

(3) Ample time must be allowed properly to inspect the

air brakes and place them in good working order before

leaving terminals.

(4) Freight tenninals where conditions and business

handled justifies, should be provided with a yard testing

plant, piped to reach all outbound trains. At all freight

houses, loading sheds, team tracks and other places where

cars in quantity are spotted for any purpose long enough to

make repairs and test brakes, air should be provided to do

such work.

(5) On shop and repair tracks provided with air, brakes

should be cleaned and tested in accordance with M. C. B.

rules and instructions. Weather permitting, hose and pipe

connections shall be given soapsuds tests. Hose showing

porosity shall be removed and all leaks eliminated before car

is returned to service.

(6) Freight trains on arrival at terminals where inspec-

tors are stationed to make immediate brake inspection and
repairs, shall have slack stretched and left with brakes fully

applied.

(7) Brake pipe leakage on outbound freight trains shall

not exceed eight pounds per minute and preferably should

not exceed five pounds per minute following a fifteen-pound

service reduction from standard brake pipe pressure, with

brake valve in lap position.

(8) A suitable pipe wrench should be furnished each

caboose to enable trainmen to remove and replace hose and

to tighten up leaks developing enroute. Instructions direct-

ing its use should be posted in each caboose.

(9) A rule should be put into effect that trainmen must

apply an M. C. B. standard air brake defect card in cases

where defects develop enroute, or for brakes cut out by them,

defect to be checked off on back of card.

(10) Air compressor strainers must be known to be free

of foreign matter before each trip and removed for cleaning

if necessar)-. Steam pipe to compressor to be lagged outside

of cab or jacket.

(11) Special effort must be made to reduce the leakage

of the various air-operated devices on locomotives.

(12) In mounting air hose, the coupling should be gaged

with an 'SI. C. B. standard gage, and the couplings and

coupling packing rings known to be standard.

(13) Special attention should be given to maintaining

brake pipe, brake cylinder, reservoir, retaining valves and

pipe secure to car.

(14) The importance of competent air brake supervision

successfully to cope with existing conditions cannot he over

estimated.

(15) In the recommendations submitted it is not the in-

tent in any way to abrogate existing instructions or rules

that are now in fonc th.'t are more stringent than those

recommended, as these recommendations arc intended to rep-

resent maximum conditions.

The letter was siirned by the members of the commit'ee:

L. P. Stret'-r. I C. chairman: L. H. Alhers, N. Y. C;

M. S. Belk. Sou. Bv. L'nes: R. C. Burns, Penn. R.R.; H A.

riark Soo L=ne- H. A. Flvnn. D. & H.; M. E. Hamilton,

St L-S F.; C. M. Kidd, N. & W.; Mark Purcell, N. P
;

H. T.. Sandh;.=^. C. R. R. of X. T.; C. Terwilliger, N. Y.,

X. H. & H.: Robert Wark. Xo. Pac: W. W. White. M. C:

L. S. Aver. Sou. Pac: T. A. Burke. Santa Fe: T. T., Bii-ton.

X. Y.
'('

: T. W. Dow. Eric; H. A. Glick. Banmr &

Aroostook; E. Hartenstein, C. & A. ; P. J. Langan, D. L. &
W.; R. M. Long, P. & L. E.; C. H. Rawlings, D. & R. G.;
H. S. Walton, Boston & Albany; C. H. Weaver, N. Y. C;
Geo. H. Wood, Santa Fe; H. 'F. Wood, Boston & Maine;
F. M. Nellis, secretary.

SETTLEMENT FOR DESTROYED CARS
BY A. M. ORR

It seems to me that the subject of the settlement for destro3xd
cars is worthy of renewed discussion. To present the subject

in a new light, I will refer to the case of two cars, steel

underframe box, of the same series, built in 1910. One of

these cars had its superstructure burnt off on a foreign

road in 1917, the other was reported destroyed by another
foreign line in the same month. The road' on which the

superstructure was burnt off sent the car home as a flat car,

it being in such good shape that intermediate roads did not

realize that it had been in trouble. It came home in the

usual way in ordinary service as it would have done had
it been a flat car when first built. A defect card for "Body
above sills destroyed by fire"' was furnished the owner and
the superstructure was rebuilt. The cost of rebuilding this

car was greater than what the other road paid for the de-

stroyed car! Why was this absurdity possible?

It was possible because the practice of the M. C. B.

.Association in the case of destroyed cars is based upon the

answer to the question, "What did the car cost when new
and how much depreciation has occurred, when calculated

upon an accounting basis?" while in the case of repairs to

cars the practice is based upon the answer to the question

"W'hat will it cost to replace the defective parts?" It seems

to me that the latter method should be used also in the case

of settling for cars destroyed, and I give below my reasons

for taking this position.

A railroad being by force of events a continuing concern

in 99 per cent of all cases, any car going out of service will

have to be replaced as soon as possible in order to keep up
with the continuously increasing demands for transportation

service. \Mien the car is destroyed on a foreign line, the

expense to the owner is not the adjustment of the liooks of

the accounting department, but the cost of replacing the car.

As a matter of detail the number of the cars destroyed may
be left vacant and replacement cars bought under other

numbers, but the total of cars owned by a road never for any

length of time shows a constant decrease.

If this position is correct, and I can not see how it can be

successfully assailed, then remains the question, "How may
the cost of replacement be determined ?"

We should first consider the question of depreciation. This

is a subject which has been handled from the beginning in

accordance with the accounting principle which considers

"depreciation" synonymous with "obsolescence," a deteriora-

tion which proceeds practically uniformly from the time a

structure is built until conditions are so changed that the

structure will no longer serve a useful purpose. This does

not seem to lie a proper method in the case of a car. .\s a

matter -of pure fact, the car depreciates in value to a great

extent immediately upon its being put into service. It would

])robal)ly he proper to say that all the overhead charges and

car companies' profits .should be taken away from the value

of the car at the end of the first year, thus bringing the value

down to the cost of replacing it in the shops of the owner,

where there would be no profits to be considered and no

actual increase in ".shop overhead expense" on acc<;unt of

the rebuilding of one car.

Further, for about five years after its Ijeing put into service,

a car is of more value than it is in later years because of the

fact that for about that length of time it does not visit the

repair tracks often, unless on account of a wreck, and is
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therefore available for a longer ])eriod during the year for

revenue service. Therefore, it would he proper to de[)reciate

the value of the car to the owner further during that five

years. It might be sug.gested that the car might be considered

as depreciating 25 per cent the first year and 2J/2 each year

for the four ensuing years, a total depreciation of 35 per

cent, leaving the car at a value of 65 per cent of its original

value from thence on.

Vou will note that distinction between this method and

the present method lies in the fact that the proposed method
considers two conditions: First—the scrap value of the car,

I)erhaps 25 per cent of its value new under normal conditions.

Second—a value which is like the "'good will" of a business

house, a factor of value fully recognized by law, the value

of tlie car as a "going concern." In other words, any cars

which will carry loads are immeasurably superior to cars

which will not earn.' loads, and the owner should be recom-

pensed for the loss of the ability to get the car home and use

it, as well as for the scrap held in the hands of the destroying

road.

In the second case, we have to consider the method of

arriving at the base value of the car. The answer to this

prol)lem lies in the present rules, for the M. C. B. Associa-

tion has for many years provided for the settlement of claims

for destroved cars on the basis of the price per pound which

is set in ^I. C. B. Rule 112, a price which can be changed

vearlv if the Association finds it necessary on account of

changed conditions. What no one has done so far appar-

entlv is to consider other classes of cars to see whether a

pound price could be applied to cars in general. I have

done so as far as limited opportunity permits and have

found that there is less variation between the price per pound

of different classes of cars built in the same year than there

is in the price per pound of cars of the same class purchased

in different years. The refrigerator costs more than the box

car of similar construction but it weighs more. The gen-

dola costs more than the flat, but weighs more. The price

of the steel gondola will vary more between one year and

another than will the gondola and the box car (per pound)

in the same year.

Under the present system we have a very complicated

method of arriving at the base cost of a car, a method which

some seem to wish to make more complicated each year. The
svstem, like every other sxstem which concerns a continuing

proposition as the railroads on as large a scale as the

railroads of the United States, will in the long run bring

results which will be perfectly fair to all concerned. As a

by-product the present system makes it necessary to have

a force of clerks who can keep track of the complicated

methods of the rules and another force of clerks who keep

track of the values of the cars built after 1914 in order to

furnish the information at an}" time on any car. Not much
labor perhaps on any one road, but considerable when all

roads are concerned.

If the M. C. B. Rules would be changed to make the base

price of all cars what the base price of steel cars now is,

the price per pound at the weight of the car at its last weigh-

ing, there would be a s}stem of settlement which would not

require any complicated method or learned clerks. Just

two facts, "How much did the car weigh?" "How old was
the car?"

If the rules would adopt tlie method suggested on de-

preciation in place of the present one based on "obso-

lescence," and would set a price per pound which would
represent the value of the average car, the case would still

be simpler. Then tliere would be but one question, "What
is the weight stencilled on the car?"

In this discussion I have neglected the allowances for fric-

tion draft gear, wrought steel wheels, steel center sills, metal
bodv bolsters, and so on. These extra allowances were al-

lowed by the .Association to foster the equipment of cars

with things which would make the cars better. There

would Ix; no objections from the accounting standpoint were

that system to be continued, although it would keep part of

the present complications of billing still in force. We must

stand for some complication if a useful purpose is sub-

ser^'ed.

To sum up, it seems that the present method is wrong

in that it is based upon a system of accounting which con-

siders the obsolescence of equipment with a purpose of

accumulating a surplus to j)rotect the stockholders when the

e<|uipment gets out of date, instead of considering that the

car has a "service value" so long as it will run. For ex-

ample, there are two cars in ser\-ice today, just as valuable

as the da\- tliey were built, which were the first steel cars

])ut into ser\-ice. Their actual scrap value is in excess of the

40 per cent of the original value which the rules will permit

to be charged if they are destroyed on foreign lines.

Therefore, these cars, now 22 years old. are just as valuable

from the Transportation standpoint as if they were only 2

years old. Yet the road which destroys them can dismantle

the scrap and sell it and pay the owner under the M. C. B.

Rules and have an actual profit.

The price per pound of all classes of cars is near enough

alike that one price could be established which would be

close to the average value of any particular car. And that

price should be the price of replacement, not the cost when
new or an arbitrary price based upon conditions when the

car was built.

These changes would have been proper years ago, they

are especially desirable now when all our energies are neces-

san- to the successful carrying on of a great war.

THE DESIGN OF OFFSET BE.A.MS

BY VICTOR M. SU.MMA
'ing Examiner. Americaa Brake CompanyEn»i.

In designing it is often necessary to offset certain members
to secure the required clearance. This introduces stresses

which are not found in straight members. ^^"he^e

the oft'sets are large the section at the bends is sometimes

increased, however, many cases can be found where the

strength has been greatly reduced without a corresponding

increase in the section being made. Even where the section

is increased it is often done unscientifically. In view of

the apparent lack of knowledge of the proper methods of

Fig. 1

designing oft'set parts, a discussion of the subject should

be of value.

The mistake most often made in calculations of this kind

is to use the formulae:

Jfe :

R, = m -)- \' m= 4- r=

W liere Me ^ equivalent bending moment due to combined bending and
twisting stresses.

Rf := equivalent twisting moment due to combined bending and twisting
stresses,

m = bending moment due to bending stresses alone,
r ^ twisting moment due to twisting stresses alone.
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These formulae apply to circular sections only. For non- The tensile or compression stresses are of course great-
circular sections it is neces5ar>- to use the general equations est at the edges and decrease toward the neutral axis where

(1)
they are zero. The distribution of stresses is shown in Fig.K P -r +

S = V %= + '4 p=. (2)
w here T r= maximum tensile or compressive unit stress

S 1= maximum shearing unit stress
p =: applied tensile unit stress
V =^ applied shearing unit stress

These expressions can be applied regardless of the shape
of the section or the manner in which the stresses are pro-

duced, as the relations hold good for all cases where the

tensile or compressive stress, p. and the shearing stress, v,

act at right angles to each other.

For purposes of illustration the design of an ofifset brake

beam will be considered. The beam shown in Fig. 1 failed

in service, so an investigation of the stresses in various sec-

tions will be of interest. The two pull rods, each of which
transmits a ma.ximum force of 5,300 lb., are attached 12 in.

from the centers of the trunnions which also bear a pressure

of 5,300 lb. The center portion of the beam is of a rec-

tangular section 1-in. b}- 5-in. and has a 4-in. offset. Sec-

tions (I-l), (2-2) and (3-3) are subjected to plain bending

and the unit stresses at these points are readily ascertained

by the usual method, but sections (4-4), (5-5) and (6-6)

have to resist shearing stresses due to the torsional moment
besides the tensile or compressive stresses set up by the bend-

ing moment, and the stresses in these sections are not so easy

to determine.

The diagram in Fig. 2 shows the forces acting on section

4-4, which make an angle of 45 deg. with the horizontal.

The lines x-.x and 4-4 represent the axes respectively of the

-^i-A
Fig. 3

polar modulus or modulus of the section for torsion Zp, and
the rectangular modulus or modulus for bending Z. The
two forces F are equal and act in opposite directions, both

being in lines perpendicular to the plane of the paper. Let

b and ty represent the distances of these forces from the

axis 4-4 and c and c' their distances from the axis x-x.

Let J/ be the bending moment and R the twisting moment
due to these forces.

Then M = Fb — FW = F (b-V) = F X 12 X sin 45'

R = Fc — Fc' = F <^c-c') = F X 12 X cos 43'
Sin 43° = .707 Cos 45" = .707

Therefore M = R = 5.300 X 12 X .717 = 45.000 inch pounds. Also M =
pZ. where p = maximum unit stress in tension or compression; 7. =
moidulus of section in tension or compression ^for rectangular section Z =
ah»

) (See Fig. 3a)

M _ 45.000 X 6
= 10,800 lb. per s<j.

3b, the width of the shaded portion indicating the magni-
tude of the unit stresses.

To find the maximum shearing stresses use the formula:

Zp

Where v = unit shearing stress
Zp — modulus of section

a= h or — a h-)
9

45,000 X 9

shear (for rectangular sections Zp ^

= 8,100 lb. per sq.
Zp 2 X 1 X
45,000 X 9

: — 40.500 lb. per sq.

On an)' side of a rectangle the shearing stress is greatest

at the middle and varies approximately as the ordinates of

a parabola toward each comer where it becomes zero. The

ffi
r^

Fig-

stress at the middle of the broad side is greater than at the

middle of the short side (see Fig. 3c and 3d).

It will be seen that the maximum stresses are 40,500 lb.

per sq. in. in simple shear occurring at the middle of side h,

and those resulting from the combination of 10.780 lb. per
sq. in. tension or compression and 8,100 lb. per sq. in. shear

at the middle of the shorter side, a. As the lines of action

of these stresses are at right angles, we can find the resultant

forces by using formulae 1 and 2 given above.

From (1) T
I I0,SO0=
,'8.100= -i = 15.140 lb. per sq. in. in

These may be considered the greatest combined stresses

in the section. The shearing stresses at the center of the

.A.

,

«••«-
\§

long side may be exceeded by the combined stresses a short

distance on either side of the center, but for all practical

purposes these stresses can be neglected.

It is evident that since the angle which the section 5-S
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makes witli a horizontal i)lanc is 45 dcg., the stresses just

found for section 4-4 will apply to it also, as the moments

will be the same as those al)out section 4-4.

The ne.xt section to be considered is section 6-6 which

makes an angle of 60 deg. with the horizontal. The stresses

are shown in the diagram, Fig. 4a. In this case,

M = F (b-b')

R = 1- (cc')

1 X 5=

31,800 X 9

= F X 12 X sin 60°

= 5.300 X 12 X 0.866
— 55.000 in. lb.

= F X 12 X cos 60°

= 5,300 X 12 X 0.5
— 31,800 in. lb.

= 13,200 lb. per sq. in.

12..^(tO II). per sq. in. and 12,250 lb. per sq. in. re.^pettively.

As the shearing stresses should not exceed 20,000 lb. per

sq. in. the section should be increased to say 1^^ in. by 5

in.

We will now consider section S-8 (see Fig. 7a). Here

M = F (bb> =
R = F (cc>) = F X 12

= 5,300 X 12 = 63.600 in. lb.

In other words this is just the converse of section 7-7,

as in this section there are only torsional stresses. Tlie unit

stresses are as follows:

63.600 X 9

2X1X5=
31.800 X 9

= 5,720 lb. i>er sq. in.

2S.620 lb. per sq. in.

2X5X1"
(See Fig. 4, b, c and d)

It is necessary to find the resultant of the tensile or com-

./?

Fig. 7

pressive and shearing stresses at the middle of the short

side, as in the section 4-4

13,200
I

13,200=

-J-
— L 5,720- H = 15,350 lb. per sq. m., in tension

V--

The next section to be investigated is 7-7. (see Fig. 5.)

In this case

M - ¥ (b-b^) = F X 12 = 5.300 X 1-' = 63,600 in. lb.

63,600 X 6 _ _

~
1 X 5=

R = F (c-c) =

It will be seen that in section 7-7, normal to the axis

x-x, there are onlv bending stresses. The equations for .1/

and R show not onlv that these stresses are constant between

the two middle bends, but also that they are not greater

than the stresses in a straight beam, provided that the depth

of the offset is not enough to cause any appreciable distor-

tion of the beam, due to "the torsional stresses in the vertical

portion, L, marked with a dotted cross in Fig. 5.

Due to the method of loading, it is possible that some

sections like 9-9 (see Fig. 6a) making an angle with the

czj,

= 11.440 lb. per sq. in.

2X1X5=
63.600 X 9

V — — = 57,300 lb. per sq. m.
2X5X1=

The values of M and R will not change though section

8-S is taken at any point between n-n and m-m (see Fig.

Sa) and since the section between these points is uniform,

the unit stresses must be the same. Of course a shearing

stress of 57,300 lb. per sq. in. is far beyond the safe limits,

as the ultimate shearing strength of wrought iron is only

about 40,000 lb. per sq. in. Failure was therefore bound

to occur in the vertical section of the beam.

Assuming that the stresses should not exceed 20,000 lb.

per sq. in. in either tension or shear, the next problem is

to find the dimension of side a, at the sections 4-4, 6-6

and 8-8 required to limit the stresses to this value, the

width remaining 5-in. Let .t^, .r,., and .v^ be the required

Fig. 8

horizontal, may develop shearing stresses greater than the

section can withstand. It is evident that the bending stresses

will not be greater than in section 7-7. The point at which

the shearing stresses are greatest can be determined from

the general equation for these stresses by differential calculus

or bv making complete calculations for sections at various

angles. In this case it is found that the maximum shear-

ing stress occurs in a section making an angle of 54 deg.

45 min. with the horizontal axis. The shearing unit stress

at the middle of the long side of the section is 22,050 lb.

per sq. in. and at the middle of the short side 5,400 lb. per

sq. in. The maximum combined tensile and shearing unit

stresses at the center of the short side of the section are

thicknesses at these sections. Referring to the calculations

for the stresses in section 4-4 we find

45,000 X

2 X X 1=

= 40.500 lb. per sq. in.

Substituting the required value of

/, we have,
45.COO X "

20,000 ==

2 X 5 X x=

,000 for '• and .x^ for

I

45.000 X 9

"V 2 X 5 X 20,000

1.42 or 1 7/16 in.

Similarly

\' 2 X 5 X 20,000

63.000 X 9

\ 2 X 5 X 20.000

The shape of the section with these required dimensions

is shown in Fig. 8b.

It is necessary to ascertain the angular deflection of the

vertical portion of the beam, (m-n in Fig. 9) in order to

determine whether the beams will be unduly distorted un-

der the action of the maximum stresses. To find the angu-

lar deflection, use the formula

205 Mt 1 (a= -1- F)

^
""

a= W G
Wliere
<'* = angle of deflection in degrees.

Mt zz twisting moment, in inch-pounds.
i' ii: length of section subjected to twisting moment, in inches.
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G = modulus ot elasticity for shear, generally taken as 10,500,000 for
wrought iron.

205 X 5300 X 12 X 2 X (1.68- -f 5=)
=

726,000,000
= = .1165 deg.

1.68» X 5' X 10,500,000
6,210,000,000

Evidently this slight angular deflection will be of no
consequence, and the beam as designed has ample stiffness.

RAILROAD ADMINISTRATION'S PAINT
ORDERS

The car builders have been authorized by the Central

-Advisory Purchasing Committee to purchase all the painting

materials (except wood preservative) for painting the cars

they are to build for the U. S. Railroad Administration, at

prices not to exceed the following:

Reinforced Red Lead Senii-paste Paint {.Spec. R-SIOI, ?2.40 per gallon,
i. o. b. factory.
Dark Red Oxide Semi-paste Paint (Spec. R-812), $1.40 per gallon, f. o. b.

factory.
Black Semi-paste Paint (Spec. RSll), $1.65 per gallon, f. o. b. factory.
Stencil Black Paste Paint, S0.10J< per pound, f. o. b. factory.
Stencil White Paste Paint. $0.11K per pound, f. o. b. factory.
Thinning Mixture (Spec. R-S22-A), $0.83 per gallon, f. o. h. factory.

A list of the paint manufacturers agreeing to furnish paint

at these prices may be had on application to die committee.

The builders are expected to purchase the paint at a price

lower than the maximum figures named, if they can, taking

into consideration sureness of supply, shortest haul and least

congested routes. They are also advised that by spreading

deliveries over an extended period tliey may also be able to

obtain lower prices. Copies of all orders must be sent to the

Inspection and Test Section and to the Procurement Section.

The above instructions to the carbuilders are of particular

interest because the}- indicate in great measure the policy that

is being followed out b}- the Procurement Section to allow the

carbuilders to use their own organizations and established

practices in the matter of purchasing and procuring material,

thereby securing the advantages of the familiarity which these

departments have with the purchasing of supplies.

A copy of the specifications for reinforced red lead semi-

paste paint (R-SIO) and black semi-paste paint (R-Sll)

are given below:

Reinforced Red-Le-*d Semi-Paste P.mxt
Locomotives and Cars

R-810

1. General Spccincaiions.—General specifications for paint and painting

materials, issued by the Railroad .Admiri^trsiii ii. in effect at date of open-

ing of bids, shall form part of these specifications.

2. Composition.—The grinding proportions shall be:
Pigment. 82 per cent.
Liquid, 18 per cent.

The pigment portion shall consist of:

Red lead, not less than 65 per cent.

The remainder shall be silicious matter, such as aluminum silicate,

magnesium silicate, silica, or a mixture thereof.

The red lead shall contain not less than 85 per cent true red lead

(PbsO,), the remainder to be litharge (PbO).
The liquid portion shall consist of raw linseed oil.

3. Special Rcg'!irements.—The semi-paste paint shall weigh not less than
22 pounds per gallon. When mixed with the thinning mixture in the pro-

portion of 2 volumes of semi-paste to 1 volume of Standard thinning

mixture, the resulting mixture applied to a smooth metal surface shall dry

in 10 hours with an oil gloss.

Black Semi-Paste Paint

Locomotive and Cars
R-811

1. CcMral Specilicalions.—GeacTa\ specifications for paint and painting

materials issued b;; the Railroad .\dministration, in effect at date of open-

ing of bids, shall form part of these specifications.

2. Composition.—The grinding proportions shall be:

I'igmcnt, 50 per cent.

Liquid. 50 per cent.

The pigment portion shall consist of:

Lampblack, not less than 20 per cent.

Red lead, not less than 5 per cent.

1 he remainder shall be shale black, aluminum silicate, magnesium
ailic.'te. or a mixture thereof.

The lampblack shall be of such quality as to produce the standard
,'.,' ..: d shall not contain more than 2 per cent of ash.

(be J
ill consist of raw linseed oil.

3 .-iients.—The semi-paste paint shall weigh not less

than . .allon. When mixed with the thinning mixture in the

propo:.. ,.. -. - -^inc of the semi-paste to I'A volumes of the Standard
thinning ir. A'.,i:t. tiie resulting mixture applied to a smooth metal surface

shall dry in ^ix h.ur? with an oil gloss

PAINTING AND LETTERING FREIGHT CARS

following instructions governing painting and preservation
of identity marking on freight car equipment, to become im-
mediately effective

:

1. The preser\-ation of freight car equipment of all rail-

roads under Federal control will be maintained by necessary
repainting and restenciling. \\'hen paint on freight equip-
ment cars has become perished to the extent of permitting
the steel to rust and deteriorate, or the wood to become ex-
posed to the weather, they should be repainted. The car
body (including roof) should be entirely repainted if, for any
cause, it is found necessary to paint one-third or more of the
car. Before applying paint to steel, it should be scraped and
cleaned off with wire brush; wood parts should be scraped
so as to clean off all blisters and loose paint, including re-

moval of protruding nails and tacks.

2. The station marking showing where car was last re-

weighed should not be changed unless the car is reweighed.
3. When repainting freight equipment cars, two coats will

be applied to all new parts and old parts of body which have
been reworked causing removal of paint. One coat vdU be
applied to parts where old paint is in good condition. Should
the old paint be found in such condition requiring two coats,

they may be applied.

4. The stenciled letters and numbers on all freight equip-
ment cars will be maintained and identity kept bright. When
the lettering or numbering is found in bad condition, renew
the identit}' by eitlier repainting the car or by applying new
stenciled letters and numbers. In selecting cars for this pur-
pose, preference should be given those on which the mark-
ing and painting is in the poorest condition.

5. If there is not sufficient paint on car to properly retain
the new stenciling, and condition of car does not justify en-
tire repainting, one coat should be applied as a panel back
of the stenciling, so that the paint used in applying the num-
bers and letters will hold; otherwise, the marking applied
will soon become illegible and make it necessary to again
apply the identity marking within a short period.

6. Detention of equipment from service for painting
should be avoided when possible. A great deal of this work
can be done to open cars in transportation yards when imder
load in storage.

WHY DON'T DADDY COME?*
BY O. D. BOYLE
Baltimore & Ohio. Washington, D. C.

When the Baltimore & Ohio organized its first safety
committees several years ago, I had the honor of represent-
ing the employees in train service at this terminal. I entered
the work with an enthusiasm tliat grew into elation when
the succeeding monthly charts showed a surprisingly larue
reduction in the number of preventable accidents. Yet, while
I was preaching Safet}- to my fellows, I was not practicing
it myself— I could not resist the temptation to take a chance
occasional!}-. As I look back I can see that my work for

Safety was a hollow proposition; mere!}- a question of mak-
ing a "good record."

But a new epoch in my "Safety First" education was
reached when God sent us Helen. She has l>een with us al-

most three years now, so, of course, by this time we are verv
well acquainted. She is not yet old enough to understand
the general scheme of life, but she is fully conscious of the

fact that I must leave her every morning "'cause your train's

awaitin' for you," and that I should come back to her "some-
time after the sun's gone to bed." And what a time for her
when "Daddy" docs come home! I have just rung the bell

—

I can't see her yet, but I can hear her joyous cry, "Daddy's
home! daddy's home!" and a rush of eager feet across the

nxjm. Oh yes, I see her now running through the liall

—

The regional director of the eastern region has issued the 'Reprinted from the Baltimore & Ohio Employees' Magazin
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maiiinia opens the door—a jump into my ready arms—

a

s(|ueeze—a smack—"So glad you've come, daddy 1"—and

tlun an evening of joy.

She i.< not )et old enough to understand about derailments,

engine failure.':, congested yards or a thousand other things

that sometimes occur on the best regulated railroads, so that

when I happen to be the "goat," it is the cause of many
troubled moments to the precious little mind and the source

of many an.\ious queries to her mother—"Why don't daddy
come?''

Ah I "Why don't daddy come?" Suppose daddy never

comes I Suppose the anxious waiting moments are turned

into an unliroken vigil of days—months—years 1 Could a

million dollars' insurance erase the yearning of the little

troubled heart? Could all of the great lawyers in this land

m;ike her understand when, with her anxious face turned up
to meet the tear-dimmed eyej of her mother, she asks, "Why
don't daddy come?"'

Xol That's why I stopped going between moving cars at

the last moment, to adjust the knuckle. That's why I stopped

kicking couplers. That's why I stand on the outside of the

rail when boarding my engine. That's why I am extra care-

ful in walking over the top of my train in bad weather.

That's why I inspect my train at every opportunity. That's

whv I work with an absolute conviction that if I don't go

home to Helen tonight it will be because of the will of God
or the carelessness of you, fellow-worker.

To the will of God I can only say, "Be merciful. Thy
will be done."

But of >ou fellow-worker, I ask "Would you rob my
child?" Certainly you would not take her candy, her doll,

her house or her little iron bank. Assuredly not! Yet if

vou did, they could be replaced.

Again, I ask you. "Would you strike my child?'

Yet if you did. it would soon be forgotten.

Xow, I ask you, "Would ycu rob her of her daddy ?

vou strike her little heart a blow that would never

gotten?''

Then the next time you see a loose handhold, chalk it. so

that I can notice it when grabbing for it: the next time you

sse rn obstruction near the track, remove it. so that I won't

No!

^^"ould

1)e for-

fall over it when switching; if you .see a switch point which
does not fit tight report it so that my train won't pick it

open: if you find a switch light out, fix it so as to protect my
train when I come along; if your train stops, go back to flag

just a little liit further, .<o as to be doubly sure my train

won't be wrecked; if you find a bad section of track, repair

it today, so that my train won't spread the rails when it

reaches it; if you can remedy any unsafe condition or prac-

tice and make my occupation a little less hazardous, do it.

I do not ask it for my.«elf. I can stand the shock of losing

a limij and, with God's hel|i, I do not fear death. But

—

Helen will be waiting for me tonight, and tomorrow night

and everj- night and 1 don't want her unanswered when she

anxiously asks—-"\\"hy don't daddy come?"

SOME OF THE DAXGEROl'S PRACTICES WHICH
PREVEXT DADDY GETTING HOME SAFELY
When we leave cars too dose to a s'd.'itch to char a man

on the side of a car on the adjoining track.

When we leave drawbars, material and other movable ob-

structions too close to the track.

When we leave boards with nails sticking up for ourselves

or some one else to step on.

When we fail to put out a blue flag when under cars re-

pairing or inspecting them.

When we refuse to wear goggles.

When we use defective and burred tools.

When we kick drawbars over just as cars are coming to-

gether.

When we throw away guards on emery wheels and gearing

of machines.

When we do not keep a lookout for moving cars or en-

gines while working about trains.

When we move cars on loading tracks without first requir-

ing occupants to get out.

When we find a loose grab iron, ladder rung or a bud order

coupler and fail to fasten a red tag to it so that the next man
will be warned and the necessary repairs made.

Whx not cut out these dangerous practices and stop work-

ing for the doctor and undertaker and keep ourselves whole

and sound for the benefit of the wife and kids?

ttcc on Public Informal, oil. Siiftlied by lulenuilioiial Film Scr::^c

Camouflaged Freight Cars for Carrying l\^unitlons to the Front In France



AIR HAMMER ATTACHMENT

Mister Mecha
BY J. S. BREYER

c. Southern Railivay. Charleslon. S. C.

The air hammer attachment shown in the illustration is

for use in splitting nuts on grab irons and ladders when dis-

mantling cars for hea\y repairs.

The device consists of a piece of 1-in. square iron forged

at one end and in the shape of a yoke around a hammer, and

at the other end bent at 90 deg. as indicated. Xear the end

of the barrel of the air hammer there is a collar which fits

outer end of the slide carries a centering guide and a box

tool, which is adjustable to various sizes. The split die

carries the usual set of four chasers and also a nicking tool

operated by a lever, which is used to form a recess under

the head of the stay. Ihe details of construction of the

die head are shown in Fig. 2. The usual mechanism for

Nut Splitting Attachment for Thor Hammer

into a groove 3-2-in. wide by J-g-in. deep, and is the stop for

a 3/16-in. coil spring. The purpose of this spring is to hold

the hammer and chisel against the yoke, and as the yoke fits

closely around the barrel of the hammer, there is no danger

of the chisel shooting out and causing an accident.

In operation, the end of the yoke, which is bent to an angle

of 90 deg., is hooked around one side of the nut and the chisel

brought to bear on the opposite side. The air hammer trigger

is then pressed, which operates the chisel and very quickly

splits nuts up to ?.s in. in size.

AN EFFICIENT MACHINE FOR FINISHING
CROWN STAYS

The finishing of crown stays is a job for which standard

t}-pes of machines are not well adapted. Cutting the thread

under the head of the stay requires considerable time with

the ordinary- arrangement. To overcome this difficulty the

Columbus, Ohio, shops of the Pennsylvania Lines have

constructed a special machine for finishing crown stays.

This device, which was converted from an early make of

Jones & Lamson flat turret lathe, is shown in Fig. 1. The
principal features of the device are the tool for forming

the head and the bo.\ tool for turning the end of the stays,

which are mounted on a slide on the turret carriage, and a

split .self-opening die mounted on a swinging arm.

The forming tryjl which finishes the space under the head,

is carried in a holder which has an eccentric to bring it into

the cutting position, or to hold it away from the work. The

^i^^itoJ -^
Fig. 1—Turret Lathe Frtte-, i.| f i F -- s'l'-g C-;'.vn Stays.

closing, locking and tripping the die is used. The body is

fitted with a hinge so that it may be opened and passed

over the stay. On the side opposite the hinge is a spring

latch for holding the die in the closed position. The ring,

fitted with cams which hold the cutters in place, is parted

to bring the ends of the two halves at the dividing line of

the Vjody when the chasers are in the open position.

'fitrjte ^rm M

No. 2— Details of Hinged Self-Opening Die.

\\'hen finishing crown sta)s on this machine the position

of the bo.x tool is adjusted on the slide, so that the cut on

the large end will be completed at about the same time that

the forming tool begins to face the head. The head of the

stay is sli[)i)ed through the holder for the forming tool and
jilaced in the chuik, the outer end is run through the cen-

519
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teriiig guide and the cut is started with the box tool. The

forming tool is placed in the cutting position and the head

is shaped. As soon as these two cuts are finished the car-

riage is moved back until the end of the stay rests in the

centering guide. The arm carrying the split die is swung
forward into position as shown in Fig. 3. The recess is

Fig. 3—Die Swung in Place ever Crcvn Stay. Open Position.

cut under the head with the nicking tool and the thread is

chased. The crown stay is then removed from the machine

and the outer end is threaded on a bolt cutter. The entire

operation on this machine is finished in a minute and a half.

WELDING FIREBOX P.\TGHES AND
CRACKS

BY E. D. JOHNSON

A great deal of trouble has been experienced in welding

firebox patches by either the electric or oxy-acetylene

process. It is very difficult to provide for the expan-

sion and contraction in welding straight seams. Often the

welder looks his work over admiringl}- when it is finished

and before he gets out of the firebox the contraction causes

the seams to break. After experimenting with patches of va-

Sars if/elded Across
Crack

Fig. 1—Method of Reinforcing Welded Cracks

rious shapes in an endeavor to overcome the trouble, I have

found what I call the serpentine patch to be the best.

This type of patch is laid out as shown in Fig. 2. The
seams in the stayed surface do not extend in a straight line

for more than 12 in. at any point. It is almost always pos-

sible to lay out a patch in this way h\ alternating the seams

between dift'erenl rows of staybolts. The expansion and

contraction of the sheet does not cause any trouble where tliis

arrangement is used. Patches made in this way have been

in service for three years and have required no attention

during that time. W'iien welding in patches it is best to

build the weld up flush with the sheet for 6 or 8 in., then

brush off the oxide which forms with a wire brush and re-

inforce the weld with not more than 1/16 in. of metal. No
more should be applied because an excessive amount added

to the weld results in over-heating when the locomotive is in

service.

As a rule it is best not to weld cracks over 10 in. long,

liut where necessarv longer cracks can be welded successfullv

by Ijuilding the weld up flush with the sheet, then cutting

transverse grooves two or three inches apart as shown in

Fig. 1, laying '4-in. steel rods in the grooves and welding

over them for the entire length. In this way the sheet is

made stiffer and in addition the rods must be broken before

the weld can crack.

M.\CHIXE FOR COLLECTIXG B.4RBED ^^'IRI; SCRAP. Among
the novelties produced by the war is a machine invented by

Tliomas ^Marshall, of Stanningley, England, for collecting

barbed wire scrap in war-destroyed areas. The machine,

which has a remote resemblance to a straw and ha\- elevator,

is carried on caterpillar chain tracks. The wire scrap is

picked up and cut into lengths and then dumped into cars or

pressed into bales.

—

Th^ Engineer, Loudon.



Milling Practice in Railway Shops
Interesting Examples of Cutters Used with Success
at the Southern Pacific Shops in Sacramento. Cal.

BY FRANK A. STANLEY

OWING, undoubtedly, to the wide-spread and earlv
adoption of the planer, shaper and sloner in railroad
shop practice, and also to the fact that a great deal of

the work handled in the railway shop is necessarily of a
sp)ecial class with comparatively few duplicate pieces to be
made at one time, there has been less development of the use
of the milling machine in such places than in many other
classes of manufacturing and repair shops. This has been
true in spite of the fact that today the milling machine with
its facilities for holding work of all kinds and its possibili-
ties as a rapid tool for machining any kind of work to which
a rotary cuner can be applied, is essentially a general purpose
machine which has its legitimate field not onlv in the hieh

iiess in the design of the machine. The cuner teeth are
sometimes milled straight across the face, that is parallel to
the a.xis. when in many instances and particularly with
broad faced slabbing or surfacing mills far better results
would be secured by a helical or spiral form of tooth which
because of its shearing action upon the work surface would
give an easier, smoother cut.

.\DV.\XCE ES" CLTTER PRACTICE

Some interesting practices in cutter making and modern
milling methods are to be found at the Southern Pacific shops
at Sacramento. California. At this place a good many
classes of work ;ire regularly handled on the millins machine

Fig. 1—Cutter Tooth Proportions Fig. 2—A Group of Modern Cutters Fig. 3—Old and New Shank Mills

production factor}- where parts are manufactured in great

quantities but also in repair and general m.ichine shops

where perhaps only a few pieces of a kind are ever put

through in one lot.

Because of the restricted uses to which the miUer as a

rule has been applied in the railroad shop there has been

less advance in the development of milling cutters in such

establishments than is desirable and this has done much
toward retarding the extension of the machine itself as a

most useful factor in the handling of many operations

therein. For the machine to be effective it must be equipped

with suitable cutters, cutters having teeth of coarse pitch

and ample chip space between the teeth, they must be

capable of taking a very hea\y chip when used on a ma-
chine of rigid design and ample pulling power. Milling

machine design and the design of cutters by regular manu-
facturers have in a sense kept pace with each other and the

shops equipped with suitable machines and with corres-

pondingly gcod cutters derive the full benefits of milling,

whether gaged by the quantity of work produced, the quality

of the work, or both.

COMMON" TROCBLES WITH CUTTERS

It is a common fault to grind milling cutters too .small in di-

ameter and their teeth of too fine a pitch, leaving insufficient

space for the chips between them and causing too many teeth to

be in contact with the work surface at one time. The teeth will

not have a free cutting action and lx)th the cutter and the

work will Ije unduly heated. This condition is still further

acgravated by an unsatisfacton.- flow of lubricant for cool-

ins and clearing the teeth and work. The cutter is some-
times carried on too light an arlxjr for smfxrth operation, the

springing of the cutter under these conditions producing a

chatter on the work surface which is made more pronounced
when the work is improperly supported or t»ecause of weak-

with most satisfactor}- results and one of the principle func-
tions of the tool room staff is the production and mainte-
nance of milling cutters.

Comparison of Cutter Teeth.—A few illustrations will
ser\e to show the improvement found in the form and num-
ber of teeth now used in the milling cutters at this shop.

Fig. 1 shows at a glance the improved prartice in tooth
form and character as exemplified by two ordinary- sizes of
cutters, one a plain mill about 6 in. long by 4i^ in. diam-

^jiL.l.^..l^Jl^

Fig. 4—Detail* of Milling Cutter for Vertical Machine

eter. the other a side or straddle mill of about the same diam-
eter with a face of I'l. in. The two cutters at the right in
this view are of the old design with closely spaced, fine teeth.
The three cutters to the left in the group are of the t\pe now
made for some years back at this place but onlv too seldom
seen in use even today in the general run of shops.
The old form of side cutter shown was made with 4?
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teeth for tliis diameter and obr Lously the spacing between

'

teeth is insufficient to permit of economical rates of speed

and feed and of satisfactory clearance for chips. Further-

more, as sucii a cutter becomes worn down and is recut for

future service, the objectional)le feature of fine tcx)th pitch

becomes even more marked, that is, it increases in tlirect

ratio to the reduction in diameter and the ultimate life of

the cutter is materially shortened.

Coarse Pitch Examples.—With the newer, coarse tooth

cutters referred to there are only 20 teeth for the same diam-
eter and all of the advantajies of properly proportioned cut-

ting teeth and clearance space are accordingly secured. The
differences in tooth characteristics between the fine and

Fig. 5—Recutting a Worn Milling Cutter

coarse pitch cutters are even more conspicuously brought out

upon comparison of the two spiral cutters at the rear of

the group in Fig. 1, where the older example at the riglit

is provided with 22 teeth while the later cutter at the left

has only 13 teeth.

This feature of coarse teeth has been adhered to in all

classes of cutters made here. For instance, note the various

examples in Fig. 2 where several distinctive types of cutters.

large and small, are grouju^d together, all with liberal spac-
ing between teeth. And, for another illustration in the way
of comparison of coarse and fine pitch, note also the four

mills in Fig. 3, all nominally 2 in. in diameter, with the

two at the right cut with verj' coarse teeth and sharp angle

of helix, while the other two are of the old design with

teeth so closely spaced as to become ineffectual after they

have been ground down to a limited extent. The respective

working qualities of the two kinds of cutters are too appar-
ent to require special comment at this moment.

i

Details of Cutter Proportions.—The coarse toothed

cutters have become estaljlished tools at these shops,

Fig. 7— Large High Speed Steel Milling Cutter

and it may be of interest here to show details of

(jne size of cutter which has already been noted in

relation to the groups in Figs. 1 and 2. This particular

form of cutter is used on a heavy vertical spindle milling

machine and its dimensions as well as the proportions of its

arbor are covered by the drawing shown in Fig. 4. The cutter

is 6j/8 in- long by 5 in. diameter. It has 13 teeth cut to

an advance angle of 26 deg. or one turn in 30 in. The teeth

are cut with a 70 deg. milling cutter, to a depth of 's-in.

and are provided with a 7/32-in. fillet at the bottom. The
gap between teeth will amount to about 2 ^^4 cu. in. for each

tooth; thus ample chip space is provided for heavy milling

operations. The bore of the cutter where it tits the arbor is

/4Confers (b /fonts)

Coffer PluffS set rn Spiral mfh /49.

3

Lead. Coffer Body fo bemade o^
Ar/e Sfee/.

fi.S. Sfeel Coffer Pfoff. fl/omber/^t^utred 174 F^r Toof.

Fig. 8

—

Construction of Inserted Tooth Milling Cutter

2 in.: there is a bearing surface at each end l;'s in- long
and a ke}-way at one end for a fs-in. key.

Cutters of this design after they have been ground in re-

sharpening to a point where the teeth require reforming, are

recut and this process is repeated until the outside diameter
has been reduced to 3;>8 in., which means that only a 5/16-
in. wall remains between the bore and the bottom of the

tooth fillet. But even with this marked reduction in diam-
eter, the teeth are amply coarse and the space between them
sufficient to give satisfactory results.

Fig. 5 represents the process of recutting a mill of this

pattern. To all appearances the work is quite like a fresh

cutter except for the narrowing down of the land at the top

of the tooth (which will of course be ground after the cutter

is again hardened and tempered) and the generally smaller

diameter of the mill at both top and bottom of the tooth. This
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•iew illustrates an interesting example of tool room work
n that it shows the universal milling machine set up with
ts spiral dividing head for rotating the cutter through the-

lesired angle of helix and for indexing for one tooth after

inother as fast as successive lluting cuts are made.
Another operation on a similar cutter is shown in Fig. 6

o show the simple process of putting in the keyway for a

lew cutter. Here the cutter is shown set up on the vertical

:ey seater where it is handled in the same manner as any
;ood job of keyseating would be put through the machine.

INSERTED TOOTH CUTTERS

An example of one of the latest milling cutters developed
it this shop is the inserted tooth mill shown in Figs. 7 and
>. This cutter is used with another of the same dimensions
>n a heavv horizontal milling machine for slabbing loco-

of the center as indicated in the detail, and tliL-ir ends are

relieved or backed off at an angle of oO deg.

This mill is shown in operation in the lower ])art of Fig. 9^

one of these views representing one cutter in the process of

slabbing off the broad face of a side rod forging while

in the other a pair of cutters are set up for milling the

edges of rods. With the machine set up thus provision is

made for facing four rods at once with the two cutters, but

at the time the photograph was taken this lot of rods had
been completed except for the two shown in place, hence the

cutter on the left end of the spindle is not represented in

operation. The depth of cut along the edges of the forgings

will average from }i to J/2
in. and at the big end it runs

up to about lyi in. for a short distance. The cutter is

driven at 22 revolutions per minute which gives a surface

speed of 60 feet per minute. The rate of feed is 2 in. per

Fig. 9—Examples of Locomotive Work Done with Modern Milling Cutters

lotive side rods and other large members of similar recjuin-

lents.

The cutter is 22^-in. long over all; it measures lOj/-

I. in diameter and has 12 rows of inserted teeth or cutter

lugs staggered in alternate rows and numbering 174 plugs in

II. These plugs are of Mushet .steel inserted in one inch

ales bored radially in an axle steel center. Here they are

t in to a depth of 1 1/16 in. and the alternate rows are

aggered to cover with one row the gajjs left between the

eth of the next row. The sjjiral line along which the teeth

e located has a lead of 149..? in., the equivalent of an angle

ith the axis of approximately 12 deg.

Th<- cutting faces of the [dug teeth are milled ^-in. ahcarl

niinule. Tiic facing of the side of the rod is accomplished
with the milling cutter running at 22 revolutions per minute
and with a feed of 1'/. in. per minute. The depth of metal
removed in the one cut is y^ in. for each side of the forging.
The cutter has a S-in. bore, giving .some conce|)ti(}n of the
dimensions of the carrying and supporting members.

SOMK MIl.l.rNC OPERATIONS

Fig. 9 shows several characteristic jobs done with the^e
milling cutters. The picture at the top and left shows some
work being fini.shed by the milling cutter illustrated in Fig. 4.

The job underway is the milling of the edge of a front side
rod at till- roiiiidcd rear end ulicrc tlif forging is about 4 in.
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deep at the broadest jjoiiit and the amount of metal to Ije

removed ranges from say % to -^i in. on a side. The cutter

is rotated at 30 r. p. m. giving it a surface speed of 45 ft.

per minute and the work is fed at about 2 in. per minute

while the circular end is being milled, the rate being higher

for the straight portions along the side.';. The .surface is

finisiied in the one cut.

Another job of connecting rod milling is shown at the

right, where a 2-in. shank mill is seen in the vertical

spindle miller in operation in the ojjcning for the main rod

wedge. Tiiis mill is necessarily of slender proportions

owing to the restricted space in which it is operated and it

is consequently fed at a slower rate than that maintained

for the larger cutter in the preceding illustration. This slen-

der mill, however, has the same coarse tooth and is in fact

similar to the two .shank mills seen to the right in the group

in Fig. 3. The depth of cut through the rod is 4 in. and

the liberal chip space between teeth is of especial advantage.

Aside from the fact tliat the form of tooth made this possible

it gives a stronger tool and permits a much cleaner cutting

action when being operated.

Two views of channelling operations in locomotive main

rods are also shown in Fig 9. Here a 7-in. side cutter is

used on the horizontal miller, the cutting having a face of

2 in. and two cuts l)eing taken from end to end to bring the

channel to desired width. Each cut is made full depth. The
lengtli of the cut is about 6S-in. and the depth to which the

cutter is sunk in milling the channel is l)^ in. With this

deep cut a feed of nearly 2 in. per minute is maintained

and the time for each of the two parallel cuts to form the

channel is a little less than 40 minutes. The cutter arbor

is driven at 50 r. p. m., giving a cutter surface speed of

approximately 85 ft. per minute.

With all of the operations illustrated in this article a

liberal supply of lubricants is provided for the cutter and

the work.

NOVEL METHOD OF DRIVING DRILLS

In the drawing below is shown a method of driving large

drills, reamers, etc., to relieve the stresses on the tang of the

tool, which is used in the West Burlington (Iowa) shops

of the Chicago, Burlington & Quincy. The spindle of the

drill press has a keyway at the lower end in line with the

'^JjS..
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L
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SHOPMEN'S Wages Are Increased
The Car Department Men Receive a Minimum
Hourly Wage of 58 Cents; Locomotive Men 68 Cents

THE full text of Supplement Ko. 4 to General Order No.

27 provides for increases to shopmen of nearly all

classes, but a further increase is expected for some of

the higher skilled trades which have hitherto enjoyed a dif-

ferential, such as pattern makers, passenger car repair men,
oxy-acetylene, thermit and electric welding, car repair work,

etc. These trades have requested a further hearing and their

case will be taken up before the Board of Railroad Wages
and Working Conditions.

The full text of Supplement No. 4 follows:

In the matter of wages, hours, and other conditions of employment of

employees in the mechanical departments (specified herein) of the rail-

roads under Federal control it is hereby ordered;

Article 1.

—

Classific,\tion of Employees.

Section- l.—.l/uc/iiMiifi.—Employees skilled in the laying out, fitting,

adjusting, shaping, boring, slatting, milling, and grinding of metals used in

building, assem.bling, maintaining, dismantling, and installing locomotives
and engines (operated by steam or other power), pumps, cranes, hoists,

elevators, pneumatic and hydraulic tools and machinery, scale building,

shafting and other shop machinery: ratchet and other skilled drilling and
reaming, tool and die making, tool grinding and machine grinding, axle,

wheel and tire turning and boring; engine inspecting; air equipment,
lubricator and injector work; removing, replacing, grinding, bolting and
breaking of all joints on superheaters, oxy-acetylene, thermit and electric

welding on work generally recognized as machinists' work; the operation

of all machines used in such work, including drill presses and bolt threaders
using a facing, boring or turning head or milling apparatus, and all other
work generally recognized as machinists' work.

l-.A.

—

Machinist apprentices.—Include regular and helper apprentices

in connection with the above work.
1-B.

—

Machinist helpers.—Employees assigned to help machinists and
apprentices. Operators of all drill presses and bolt threaders not equipped
with a facing, boring or turning head or milling apparatus, bolt pointing
and centering machines, wheel presses, bolt threaders, nut tappers and
facers; cranesmen helpers, tool-room attendants, machinery oilers, box
packers and oilers; the applying of couplings between engines and tenders,

locomotive tender and draft rigging work, except when performed by

Section 2.

—

Boilermakers.—Employees skilled in laying out, cutting

apart, building or repairing boilers, tanks and drums, inspecting, patching,
riveting, chipping, caulking, flanging and flue work; building, repairing,
removing and applying steel cabs and running boards; laying out and
fitting up any sheet iron or sheet steel work made of 16 gage or heavier,

including fionts and doors; grale and grate rigging, ash pans, front end
netting and diaphragm work; engine tender steel underframe and steel

tender truck frames, except where otiier mechanics perform this work;
removing and applying all stay bolts, radials, flexible caps, sleeves, crown
bolts, stay rods and braces in boilers, tanks and drums, applying and re-

moving arch pipes: operating punches and shears for shaping and forming,
pneumatic stay bolt breakers, air rams and hammers; bull, jam and yoke
riveters; boilermakers' work in connection with the building and repairing
of steam shovels, derricks, booms, housings, circles and coal buggies: eye
beam, channel iron, angle iron and tee iron work; all drilling, cutting
and tapping, and operating rolls in connection with boilermakers' work;
oxy-acctylene, thermit and electric welding, on work generally recognized
as boilermakers' work; and all other work generally recognized as boiler-

makers' work.
2:\.—Boilermaker apprentices.—Include regular and helper apprentices

in connection with the above.
2-B.

—

Boilermaker helpers.—Employees assigned to help boilermakers and
their apprentices. Operators of drill presses and bolt cutters in the
boiler shop, punch and shear operators (cutting only bar stock and scrap).

Section 3.

—

Blacksmiths.—Employees skilled in welding, forging, shap-
ing, and bending of mct.ll; tool dressing and tempering; spring making,
tempering, and repairing; potashing, case and bichloride hardening; flue

welding under blacksmith foreman; operating furnaces, bulldozers, forging
machines, drop-forging machines, bolt machines and liradley hammers:
hammersmiths, drop hammermen, trimmers, rolling mill operators; operat-
ing punches and shearH doing shaping and forming in connection with
blacktmiths' work; oxy-acctylcnc, thermit and electric welding on work
generally recognized as blacksmiths' work, and all other work generally
recognized as blacksmiths* work.

3-A.

—

Blacksmith apprentices.—Include regular and helper apprentices in

connection with the above.
3-1).

—

hiacktmith helpers.—Employees assigned to helping blacksmiths
and apprentices; healcra, hammer operators, machine helpers, drill press

and bolt-cutter operators, punch and shear operators (cutting only bar
stock and scrap), in connection with blacksmiths' work.

Section 4.

—

Sheet-metal workers.— Sheet.metal workers shall include
tinners, coppersmiths and pipe fitters employed in shop yards and build-

ings and on pakstngcr coaches and engines of all kinds, skilled in the
building, erecting, assembling, installing, dismantling and maintaining parts
made of sheet copper, brass, tin, zinc, white metal, lead and black planished

.ind pickelcd iron of less than 16 gage, including brazing, soldering, tinning,

leading and babbitting; the bending, fitting, cutting, threading, brazing,
connecting and disconnecting of air, water, gas, oil and steam pipes;

the operation of babbitt fires and pipe-threading machines; oxy-acetylene,
thermit and electric welding on work generally recognized as sheet metal-
workers' work, and all other work generally recognized as sheet-metal
workers' work.

4-A.

—

Sheet metal worker apprentices.— Include regular and helper ap-

prentices in connection with the above.

4-B.

—

Sheet metal worker helpers.—Employees regularly assigned as help
ers to assist sheet metal workers and apprentices.

Section 5.

—

Electrical u-orkers, Urst c/ajj.^-Employees skilled in re-

pairing, rebuilding, installing, inspecting and maintaining the electric

wiring of generators, switchboards, motors and controls, rheostats and
control, static and rotary transformers, motor generators, electric head-
lights and headlight generators; electric welding machines, storage batteries
and axle lighting equipment; pole lines and supports for service wire;:

and cables, catenary and monorail conductors and feed wires, overhead
and underground winding armatures, fields, magnet coils, rotors, stators,
transformers and starting compensators; all outside and inside wiring in

shops, yards, and on steam and electric locomotives, passenger train
and motor cars, and include wiremen, armature winders, switchboard
operators, generator attendants, motor attendants, substation attendants,
electric crane operators for cranes of 40 tons capacity or over; cable

splicers, linemen and groundmen, signalmen and signal maintainers, where
handling wires and apparatus carrying 240 volts or over, or in dense
traffic zones, and all other work properly recognized as first-class electrical
workers' work.

5-A.

—

Electrical workers, second class.—Operators of electric cranes of
less than 40 tons capacity: linemen and groundmen, signalmen and signal
maintainers, where handling wiies and apparatus carrying less than 240
volts, and in normal traffic zones, and all other work properly recognized
as second-class electrical workers' work.

5-B.

—

Electrical worker apprentices.—Include regular and helper appren-
tices in connection with the above.

5-C.

—

Electrical n'orker helpers.—Employees regularly assigned as helpers
to assist electrical workers and apprentices, including electric lamp trimmers
who do no mechanical work.

Section 6.

—

Carmen.—Employees skilled in the building, maintaining,
dismantling, painting, upholstering, and inspecting of all passenger and
freight train cars, both wood and steel; planing mill, cabinet and bench car-
penter work, pattern and flask making, and all other carpenter work in shop
and yards; carmen's work in building and repairing motor cars, lever cars,
hand cars, and station trucks; building, repairing, removing, and applyin.e
locomotive cabs, pilots, pilot beams, running boards, foot and headlighl
boards, tender frames and trucks; pipe and inspection work in con-
nection with air-brake equipment on freight cars; applying patented metal
roofing: repairing steam-heat hose for locomotives and cars; operatin-,;

punches and shears doing shaping and forming, hand forges and heating
torches, in connection with carmen's work; painting, varnishing, surfacing,
lettering, decorating, cutting of stencils and removing paint; all otliei
work generally recognized as painters' work under the supervision
of the locomotive and car departments: joint car inspectors, car inspectors,
safety appliance, and train-car repairers, wrecking derrick engineers, and
wheel-record keepers; oxy-acetylene, thermit, and electric welding on
work generally recognized as carmen's work, and all other work generally
recognized as carmen's work.

6-A.

—

Carmen apprentices.—Include regular and helper apprentices in
connection with the above.

6-B.

—

Carmen helpers.—Employees regularly assigned to help carmen and
apprentices; car oilers and packers, mateiial carriers, and rivet heaters;
operators of bolt threaders, nut tappers, drill-presses, and punch and sheai
operators (cutting only bar stock and scrap).
Section 7.—.M aiders.—lt>c\ude molders, cupola tenders, and core nKd<ers.
7-A.

—

Mnlder apprentices.—Include regular and helper apprentices in
connection with the above.

7-li.

—

Mulder helpers.—Employees regularly assigned to help moldeii-,
cupola tenders, core makers and their apprentices.

Article II

—

Rates and Method of Application.

Section 1. I''or the above classes of employees (except carmen, second-
class electrical workers, and all apprentices and helpers), who have had
four or more years' experience and who were on January 1, 1918, receiv-
ing less than SS cents per hour, establish basic minimum rate of 55 cents
per hour, and to this basic minimum rate and all other hourly rates of
55 cents per hour and above, in effect as of January 1, 1918, add 13
cents per hour, establishing a minimum rate of 68 cents per hour.

Section 1-A. Eor carmen and second-class electrical workers who have
had four or more years' experience and who were on .January 1, 1918,
receiving less than 45 cents per hour, establish a basic minimum rate of
45 cents i)er hour, and to this mininuim basic rate and all other hourly
rates of 45 cents and above, in effect as of January 1, 1918, add 13 cents
per hour, establishing a minimum rate of 58 cents per hour.
Section 1-Ii. Rales of compensation exceeding the minimum rates estab-

lished herein to be preserved; the entering of employees in the service
or the changing of their classification or work shall not operate to establish
a less favorable rate or condition of employment than herein established.

Section I-C. The Director (jcneral recognizes that the minimum rates
established herein may be exceeded in the case of men of exceptional skill,
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who act doing ipccial bifb-crade work, which has heretofore enjoyed a

difTrrential. Such cases would include pattern makers, passenger car

repair men, oxy-acetylene, thermit, and electric welding in car repair

work, elc, and should be ^Btcaen^ed to the Board of Kailroad Wages and

Working Conditions for recommenitaiion as provided in General Order

No. 27.
,

Section 2. The above classes of employees (except carmen, second-class

electrical workers, and all apprentices artd 'helpers) who have had less than

four years' experience in the work of their trade will be paid as follows:

(a) One year's experience or less, 50 cents per hour.

(i) Over one year and under two years' experience, 53 cents per hour.

(c) Over two years' and under three years' experience, 57 cents per

hour.

(rf) Over three years' and under four years' experience, 62 cents per

hour.

Section 2-.'\. Carmen and second-class electrical workers who have had

less than four years' experience in the work of thei'r trade will be paid

as follows:

(a) One year's experience or less, 48Vj cents per hour.

(fr) Over one year and under two years' experience. SOyi cents per hour.

(f) Over two years' and under three years' experience, S2yi cents per

hour.

(d) Over three years' and under four years' experience, 54J^ cents per

hour.

Section 2-B. At the expiration of the four-year-period the employees

mentioned in section 2 and section 2-A shall receive the respective minimum
of their craft.

.\rticle in.

Sectio.-j 1. Regular apprentices between the ages of 16 and 21, en-

gaging to serve a four-year apprenticeship, shall be paid as follows:

Starting-out rate and for the first six months, 25 cents per hour, with an

increase of 2J^ cents per hour for each six months thereafter up to and
including the first tliree years; 5 cents per hour increase for the first six

months of the fourth year and 7^2 cents per hour for the last six months

of the fourth year.

Section 1-A. If retained in the service after the expiration of their

apprenticeship, apprentices i'n the respective trades shall receive not less

than the minimum rate established for their craft.

Section 2. Helpers in the basic trades herein specified will be paid 45

cents per hour.

Section 3. Helper apprentices will receive the minimum helper rate

for the first six months, with an increase of 2 cents per hour for every

six months thereafter until they have served three years.

Section 3-.-\. Fifty per cent of the apprentices may consist of helpers

who have had not less than two consecutive years' experience in their

respective trades in the shop on the division where advanced. In the ma-

chinist, sheet metal worker, electric and mclder trades the age limit for

advancement will be 25 years; in the boilerniakcr, blacksmith, and carmen

trades 30 years.

Section 4. In the locomotive and car departments gang foremen or

leaders and all men in minor supervisory capacity and paid on an hourly

basis will receive 5 cents per hour above the rates provided for their

respective crafts.

Section 5. The supervisory forces of the locomotive and car depart-

ments, paid on a monthly basis and exercising supervision over the

skilled crafts, will be paid an increase of $40 per month in addition to

the monthly rate as of January 1, 1918, with a minimum of $155 per

month and a niaximum of $250 per month.

icle I\".—General Application.

Section 1. Each railroad will in payments to employee nd after

July 1. 1918, include these increases therein.

Section 1-A. The increases in wages and the rates established herein

shall be effective as of January 1, 1918, and are to be paid according to

the time served to all who were then in the railroad service, or who have

come into such service since, and remained therein. .A proper ratable

amount shall also be paid to those who for any reason since January 1,

1918, have been dismissed from the service, but shall not be paid to those

who have left it voluntarily. Men who have left the railroad service to

enter the military service of the .^rmy or Navy shall be entitled to the

pro rata increase accruing on their wages up to the time they left, and

the same rule shall apply to those who have been transferred from one

branch of the railroad service, or from one road, to another.

Section 2. The hourly rates named herein are for an eight-hour day,

and one and one-half time will be paid for all overtime, including Sundays

and the following holidays: N'ew Year's Day, Washington's Birthday,

Decoration Day. Fourth of July, Labor Day, Thanksgiving, and Christmas.

Section 3. While the specific rates per hour named herein will be

retroactive to January 1, 1918, the special overtime provisions established

in .section 2 of this article will be effective as of .August 1. 1918, with the

provision that in computing overtime to determine back pay to January

1, 1918, overtime will be paid at a pro rata rate for all overtime worked

in excess of the hours constitutiTig the recognized day or night shift,

except where higher overtime rate basis exists, or has been applied, in

ivh'ch event the more favorable condition shall be the basis of computing

back pay accruing from this order.

Seciion 4. Employees, except monthly salaried employees, coming

within the scope of this order, sent out on the road for emergency service,

shall receive continuous time from the time called until their return as

follows: Overtime rates for all overtime hours whether working, waiting,

or traveling, and straight time for the recognized straight time hours at

home stations, whetlier working, waiting, or traveling, except that after

the first 24 hours, if the work is completed or they are relieved for 5

lionrs or more, such time shall not be paid for, provided that in no case

shall an employee be paid for less than 8 hours on week days and 8

hours at one and one-half time for Sundavs and holidavs for each

calendar day. Where meals and lodging are not provided by the railroad

an allowance wil' he made for each meal or lodtiing. Fni[)loyees will receive

allowance for expenses not later than the time when they are paid for

the service rcndcied.

Section 5. Employees specified herein when sent from home point to

temporarily fill vacancy' o^ pci'fonn work at outside division poinU, will

be paid straight time and overtime' rates as per shop rules, including going

and return trij), in addition to which they will be paid pro rata at th--

rate of $2 per day for meals and lodging.

Sectio.n 6. Carmen statiotfed at points requiring only one employee
on day shift, or night shift, or day and night shifts, shall be paid eight

hours at not less than the hourly rate provided herein.

Section 7. Mechanics now regularly assigned to perform road work
and paid on a monthly basi's shall be paid for eight hours at not less than
the hourly rate provided herein.

Section 8. Employees on a piecework basis shall receive not less than
the minimum rate per hour awarded to the hourly workers, including time
and one-half for overtime, as hereinbefore provided; otherwise piecework
rates provided in General Order No. 27 shall apply.

Section 9. The application of this order shall not, in any case, operate

to establish a less favorable wage rate than in effect January 1, 1918.

ARtacLE V.

—

Payments for Back Time.

Section 1. As promptly as possible the amount due in back pay from
January 1, 1918, in accordance with the provisions of this order, will be

computed and payment made to the employees, separately from the

regular monthly payments, so that employees will know the exact amount
of these back payments.

Section 2. Recognizing the clerical work necessary to make these

computations for back pay, and the probable delay before the entire

period can be covered, each month, beginning with January, shall be

computed as soon as practicable, and, as soon as completed, payments
will be made.

Article \'I.—Interpretation of this Order.

Section 1. Railway Board of -Adjustment No. 2 is authorized by
Article IX of General Order No. 27 to perform the following duty:

"Wages and hours, when fixed by the Director General, shall be in-

corporated into existing agreements on the several railroads, and should

differences arise between the managements and the employees of any of

the railroads as to such incorporation, such questions of difference shall

be decided by the Railway Board of Adjustment No. 2 when properly

presented, subject always to review by the Director General."
Section 2. In addition to the foregoing other questions arising as to the

intent or application of this order in respect to the classes of employees
within the scope of the Railway Board of .Adjustment No. 2 shall be

submitted to such board, which hoard shall investigate and report its

recommendations to the Director General.

Section 3. All rates applied under this order shall be filed by the

Regional Directors with the Board of Railroad Wages and Working
Conditions.

Section 4. The rates, increases, and other conditions of employment
herein established for the classes of employees herein specified shall super

sede the rates, increases and other conditions established by General
Order 27, except as provided in section 8, Article IV.

STATEMENT BY MR. MC ADOO

The concluding section of the supplement is a statement

by Mr. McAdoo reading as follows:

In reaching the conclusions upon which this order is

based, I have been keenly conscious not alone of the inter-

ests of the large number of railway employees who are

greatly benefited thereb}', but also of my solemn duty to the

American people to see to it that the trust they have com-
mitted to me is discharged faithfully, with justice to them
as well as to the railroad employees concerned. No right

decision can be made which considers only the demands and
interests of any class of men apart from the paramount in-

terest of the public and the supreme necessity of winning
this war.

Now that the decision has been made, the American people,

whose servants we are, e.xpect every railroad employee to

devote himself with new energy to his work, and by faithful

and efficient service, to justify the large increases of pay and
the improvement in working conditions hereby granted. The
-American people have a right to expect this and they will

be content with nothing less.

It is of the utmost importance that motive power and cars

shall be kept in repair and that the output of railroad shops

throughout the country shall be greatly increased in the

future. Unless this is done, the railroads can not efficiently

perform the increased duties imposed upon them by the war,

and tlie fighting power of our annies in France and of our

navies on the high seas will be seriously impaired.

I am proud of the loyal service the great body of railroad

men throughout the country have rendered to their Govern-

ment since the railroads have come under Federal control.

It is a genuine pleasure to make this acknowledgment, but I
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should not fail to say at the same time that there are instances
where agitations and disturbances in some of the locomotive
and car shops have beeji extremely hurtful to the country.
The loyal and patriotic employees, who constitute the great
majority of the army of railroad workers, have not yielded,
be it said to their credit and honor, to these disturbances.
But the few who have, have done their country a grievous
injur}- by impairing the efficiency and reducing the output of
the shops where these disturbances have occurred.

The loyal and patriotic employees can render a new and
powerful service to their country by using their influence to
expose any who may become slackers in their work, b}- co-

operating with their officers in the enforcement of discipline,

and by increasing, to the utmost limit of their capacity, the

output of locomotives and cars which are so essential to the

efficient operation of the railroads of the countn,- and to the

success of our armies in the field. I know I can count on
the patriotism and devotion to duty of every true American
engaged in the railway service of the United States.

SHOP MEN SATISFIED WITH RECENT INCREASE

Reports received by officers of the Railroad Administra-
tion are to the effect that officers and men alike are well

satisfied with the increases in pay to shopmen announced in

Supplement Xo. 4 to General Order No. 27. Mechanical
officers in different parts of the country who have been heard
from say that many skilled men who had left them to go into

other work have begun to return to their railroad jobs and
some say that the advance wages are proving sufficient to

attract also skilled mechanics new to railway work. In fact,

on most railroads there are more mechanical department em-
plo\ees on the pa\Tolls now, in both the car and the locomo-

tive departments, than there were at this time last year.

Men Jointly Employed.—In circular letter No. 355 the

southern director draws attention to the fact that in the case

of men jointly employed by several railroads, some of which

are under government control and others which are not under

government control, the increases in pay under General Order
No. 27 will apply, even though in some instances the actual

pay check may be issued by the railroad not under government

control.

Compensation for Sub-Foreman. — The eastern regional

director has issued the following: The following letter from

C. R. Gray, director. Division of Operation, dated Wash-
ington, August 15, 1918, is quoted for your information and

guidance:

Supplement No. 4 to General Order Xo. 27 provides that sub-foremen in

the mechanical department, such as gang leaders and leading workmen, shall

be paid 5 cents per hour more than the craft which they are supervising.

Our attention has been called to the fact that this creates inequalities

between certain railroads on account of some of these sub-foreinen having
been heretofore- paid on a monthly basis.

In order to preserve uniformity you ma;/ authorize l-'ederal and general

managers to place all of these men on an hourly basis.

THE COST OF OXY-ACETYLENE
WELDING

In discussing the paper on electric arc and oxy-acetylene

welding read by A. F. Zoebrest before the Niagara Frontier

Car Men's Association, Neil Marple of the Michigan Cen-

tral quoted the following figures as the cost per culiic inch of

welding by the oxy-acetylene process.

Si« of Amount Amount Amount of
weld in of gas of oxygen welding
cu. in. consumed consumed metals used Material Labor Total

1.3125 151b. 2O0lb. IJ-ilb. $0.88 $0.49 $1.37
3.75 501b. 350 1b. 2 lb. 2.29 .84 3.13

2.812 301b. 2601b. 2 "4 lb. 1.49 .70 2.19

2.32 32 1b. 265 lb. 2K lb. 1.61 .91 2.52
1.265 201b 2001b. 1 /. lb. 1.03 .42 1.45

Acetylene 3 cents per lb., average 250 II;. per tank.
Oxyccn 14 cents per cwt., average 1,800 lb. per tank.
Welding metal 10 cents per lb. l-abor 42 cents per hour.

The average cost per cubic inch as shown Ijy the above

quotation.s is, approximately, $1.00 per cubic inch.

A METHOD OF REGULATING SHOP
OUTPUT
BY E. T. SPIDY

Did you ever hear this said in a railroad shop: "Well, one
thing is sure, if we were in a manufacturing business we
couldn't afford to do it this way." The writer, who has put
in fourteen years in railroad shops and who now is actively
engaged in an industrial shop, believes that this thought
is only too common, and in consequence many manufactur-
ing shop methods are not considered as practical to the rail-

roadmen and in consequence get little or no consideration.
Railroad shops are simply a series of manufacturing shops

where the quantity handled at one time is in some depart-
ments small and in others it is large. This point does not
constitute a difference with manufacturers as many think.
The difference lies in the fact that a railroad shop often
does not know what it has to do until the job is right in the
shoj), whereas the manufacturer usually knows all the work
that has to be done when he gets an order.

If, however, the railroad reader will think of the follow-
ing as being applied to his shop and consider the man that
he delivers his work to as his customer, he will realize that
there is a mighty close relationship lietween his own methods
and whatever he considers manufacturing methods, and
though no two applications of a principle are alike, it may
throw a light on future possibilities.

CIIXTROI, OF SHOP OPERATIONS

The delivery of orders in hand is at the present time the
most important job we have—most of us have, I should per-
haps have said. If we have a small shop then we can
perhaps recite off all our orders with precision, but if we have
a large sho]3, and the larger we have the more difficult and
the less accurate our estimates become, it is hard to know
exactly where we stand with regard to each and every order.

Wl
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Fig. 1—An Example of the Arrangement of the Control Board

The larger the shop tlie further away the actual order gets
from head of the shop liecause more bosses and sub-bosses
get between the man for whom the job is being done and the
man on the shop floor who is actually doing the work.
Now, while we all believe that our own wav is quite right

and that the other fellow's way may suit him, too, we are
quite willing to admit that now and then we do pick up an
idea from .seeing just how the other fellow does his work,
and it is with tliis thought in mind that the following de-
scription is written. There is no claim for any originality
in the scheme, which is a natural evolution from tlie small
shoj) to the big shop way of doing things.

To get a correct angle on the situation, assign yourself to
the position of a sujiervisor who wants to get a liiie on what
a .shoj) is doing. You size up the. number of men in the
shop, )ou lfK)k over tlie machines and note what is ajjparently
not running. You look over the li.st of orders which mo.s't

likely numbers hundreds and you inquire into the material
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situation, in fact, you ti^-l into all kinds of detail regarding

that particular shop. Without a douiit you will find many
ways in which you can help the man in charge, if such is

your desire, to increase his output. But do you get a real

idea as to the general condition of the shop and its orders

as a whole? Do you know whether the deliver}- of orders

is on the whole one week or ninny months late? If they are

late, what is the cause? Is it the machine cajiacity of the

shop that is delaying deliveries? Is it the lack of man
power? Is it on account of too optimistic promises of de-

liveries? Or what is the matter?

Most of us are well aware that something is the matter,

and if we are to manage the situations that are today forced

on us, anv means that shows us where we are off the track

SCHEDILE ROVTIXG ShEET

H. Drill Xo. 4 Shop. Lot No. 7752 Pieces: 25

Descrip'.ion: r)D17 Clutches

Time Pate

Mach. lot to

Operation Xo. (hrs.) Hrs. start Date Date Date Date

. Bire, turn and cut-off . 654 30 ... 7 12

. Mill clutch 198 40 ... 7/15

. Finish turning -^10 13 ... 7/20 ...

. Vise V; 10 ... 7 '23

. Carbonize Car. 4 ... 7/25

. Oil treating O. T. 10 ... 7/26

. Grind outside 314 12 ... 7/29

Finish promise ^/S

Note—The last four columns of the table are for revised dales.

Remarks:

Operation 1 started July 13.

Operation 2 started July 17—2 scrapped.

Operation 3 started July 21—23 pieces.

Operation 5 waiting for compound. Started July 28.

Fig. 2—Sample of a Schedule Routing Sheet

are very acceptable. The writer has always appreciated

graphical methods because they give direct readings without

any figuring and has found the following methods effective.

In the first place a sur\ey of a plant naturally divides

all departments into manufacturing departments and supply
departments. The manufacturing shops are those with or-

ders for finished work and all other departments are in the

nature of supply depots or sources of supply for material.

Xow in many shops every boss goes to the source of supply
himself and places his order, traces it up until he gets it.

The boss with the most persuasive power usuallv gets the

most, sometimes delaying more important orders in other

departments. This continual "'When can 1 get this?" and
"When can I promise that for?" ends in the average case

in most ever}- job being promised for "two weeks" with the

effect known onl\- too well.

The writer has been led to the conclusion that the clear-

ing house system as applied by the banks is the right idea

for interdepartmental operations. Instead of 100 (more or

less) bosses being in communication with each other, they
all communicate with one central department which issues

and receives all orders to all departments. In this central

department are a series of boards which we call "^Machine
Loading Boards" or "Control Boards," one board being used
for each shop. These boards contain a series of slots from
top to bottom extending the complete width of the board.
The left hand side of each slot is labelled with the machine
number and s\-mbol or man's name and all operations done
at that machine are put into that slot, .\long the top of the
baird is marked a series of dates covering a period of about
14 weeks. The scale used is three inches to one week, which
to facilitate reading is marked all the way down the boards
by white dots in weekly spacings. For each operation a
ticket is made out on profile paper with 20 lines to the inch.

each line representing one hour. The length of each ticket

made out is equal to the time allowed for the job, that is to

say, the length of the ticket varies with the time allowed.

For instance, if the ojjeration is to mill 25 pieces and one

hour is allowed for each piece the ticket will have 25 lines

for the 25 hours or be 1'4 in. long. The tickets are placed

in the boards on the line rej)resenting the machine on which

the job is to be done and under the date it must Ije started

in order to make a certain finish date. It is obvious that if

the machine cho.^en for the job is so loaded with other opera-

tions that this particular job has to be put i)ack several

weeks, it will i)e necessary to find some other machine,

method, or sho]) to do it in if the work cannot be delayed

that long. Herein is one of the big advantages of the board.

We can see at a glance whether the boring mills, for instance,

in Shops Xos. 4 or 5 are loaded as much as those in Shop
Xo. 1, and do thus transfer the job if necessary. The man-
ner in which the boards are marked is shown in Fig. 1.

Our method of handling these boards is to make out a list

of the operations and the times allowed from standard

schedule of operations for each job on receipt of every order

on what we call a "Schedule Route Sheet" (see Fig. 2),

using premium times when available and e.^timating them
temporarily for the board puqDose when times are not in the

standard operation schedule. Tickets are then made for

each operation. All new tickets are placed in boards at least

once a day and all operations completed are also marked up
or removed. .Aill daily time cards and premium cards are

Production Department*

D.AiLY Order of W-qrk Sheet [

Date, August 6. 1918.

nire. Turrets. Shop, Drill Shop Xo. 4.

The Following Operations and Material .\re Late or Due:

Date

565
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to correspond with the day's progress. On the tickets for

work started or in progress is placed a short mark in red

pencil. \\'hen the work is completely finished the ticket for

the operation is marked red all over (shown by double cross-

hatching in Fig. 1 ) and the next operation is looked up in the

schedule and that ticket marked with a yellow pencil, which
indicates that it must be on the next order of work sheet, and
so on. The single crosshatched spaces represent work as-

signed to a machine but which has not been finished.

The boards will thus show at any particular period

"How much work is ahead of each machine" and "How
much late," and "^^"hat is late." Each day machines not

working are tagged on the board with "IDLE" tickets, the

reason for which is known or can be quickly ascertained.

The production department promises the deliver}- of all

orders and thus relieves the foreman of making dates, which
comparatively speaking, he has no adequate method of know-
ing whether he can keep. The production department is

careful to make clear to every foreman that his status is in

no way lowered because certain information is given him in

a difi'erent way. and he is asked to regard the department

as an active assistant rather than otherwise. As a matter

of fact this happens as a matter of course.

One of the attractive features of this graphical method as

compared with systems where the schedule of promised dates

is in a book or on charts is that it is extremely flexible. We
all know that a considerable number of dates have to be

periodically changed. This is brought about because all

orders on the shop by this method have a finish date. This

is good shop practice because while we always give a custom-

er's orders preference over stock orders the change does not

let us forget it by any means. Even.- month each board is

completely checked and the dates at the top of the board

changed, one block is removed and a new block of dates in-

serted. It is seen in Fig. 1 that the new series of dates are

appearing over the old dates on the left side, the next move
the old dates will be removed entirely.

The "FcHindn.- Control Board" is run on somewhat the

same lines, but instead of dates we use a location letter on

the bottom and a number on the side, to link the sheets with

the board. In the foundn.- we know we can get so many
boxes per day of one class of work and so many of another

and so we arrange our "Order of Work" sheet so that the

most important work is at the top. The scale used here is

number of pieces instead of time allowed. The foundn.-

boss works from the top downward in each section of the

sheet under the heading "Main Floor," "Rollover," etc.,

which automatically makes a preference list. The order of

the list is made from the dates material must be delivered to

the various departments as seen from when first operation

must start in each department.

We keep an accurate record of the percentage of dates that

are maintained in each department according to the promises

made and have thus a measure of co-operation received from
each department. Record of the efficiency of ever\- opera-

tion as compared with the base time allowed is also kept and
all foremen are rewarded by a bonus dependent on the results

of their own gang.

As a final word, it is seen that this is a means of keeping

all work ahead clearly in view. It gives data, which, re-

ported as soon as seen, shows conditions coming l^efore they

happen and not after when it does little good. It provides

the necessar)- information to lead each department along,

which gets co-operation instead of the drive and the criticize

method.

A summarj- of a department which means something, is

one that tells you that you have, for instance, 20.500 machine
hours' work ahead represented in orders, and that since you
have 60 machines in the department o[)en for business 50

hours a week, you have .i.OOO machine hours a week avail-

able, less a percentage that is idle on account of various

kno«-n reasons—say 25 per cent—which gives 2,250 machine
hours actually available. This shows that you have at

present standing a little over nine weeks' solid work ahead,

or. in other words, some of the present orders are nine weeks
away from delivery.

These are real facts, obtainable quickly from these meth-
ods. If we prefer to go any way around it to show it dif-

ferently the only persons really fooled are ourselves.

MEETING OF THE IRON AND STEEL
ASSOCIATION

A meeting of the American Foundr\Tnen's Association, the

Iron and Steel section of the American Institute of ^lining

Engineers, the Institute of Metals Di\-ision of the American
Institute of Alining Engineers and the American Malleable

Castings Association will be held in Milwaukee. Wis., dur-

ing the week of October 7, during which time an elaborate

exhibition of metal working equipment wiU be made in the

Milwaukee auditorium.

The ke\Tiote of many of the addresses and papers that

will be presented at this meeting will be toward the accelera-

tion of production for the prosecution and winning of the

war. One of the notable features will be the large number
of interesting mo\"ing pictures that will be shown. These
will include the use and manufacture of hand grenades, the

civil re-establishment of wounded and crippled Canadian sol-

diers, the manufacture and launching of ships at the Hog
Island yard. Philadelphia, the building of concrete ships,

the manufacture of steel by the triplex process, and the cause

and prevention of industrial accidents.

Among the papers to be presented at the Foundrymen's

meeting, the following will be of interest:

"Training Your Own Help Instead of Competing with Other Manufac-
turers," by Ernest Van Billiard and T. Hough, Jr., General Railway Signal

Company. Rochester, X. Y.
Moving picture film on the "Manufacture and Use of Hand Grenades,"

by Major Frank B. Gilbreth, Providence. R. I.

"Annealing Malleable Iron," by H. E. Diller, General Electric Company,
Erie, Pa.

"Use of Slalleable Castings." by H. A. Schwartz, National Malleable

Castings Co.. Indianapolis.

"Wnite Rim or Picture Frame Fractures," by J. B. Deisher, T. H.
S>-mington Company. Rochester, X. Y.

In the program of the Institute of Metals Division of the

American Institute of Alining Engineers are:

'"Notes on Babbitt and Babbitted Bearings,*- by Jesse L. Tones.

S>Tnposium on "The Conservation of Tin.-' This topic will be discussed

by the following:

G. \V. Thompson. National Lead Company.
G. H. Clamor, Ajax Metal Company, Philadelphia.

C. M. Waring, Pennsylvania Railroad Company.
M. L. Lissberger, Mark Lissberger & Son, Inc., Long Island City, N. Y.
D. M. Buck, American Sheet & Tin Plate Company, Pittsburgh.
\V. M. Cor^e. Buffalo.

G. K. Burgess and Mr. Woodward, United States Bureau of Standards,
Washington, D. C.

M. L. Dizer, War Industries Board, Washington, D. C.
.\ representative of the Niles, Bement. Pond Company. New York.
A representative of the Bureau of Steam Engineering, L'nited States

Na\-y Department, Washington, D. C.

"Accident Prevention Is Good Business," by Hon. Fred M. Wilcox, vice-
president, Wisconsin Industrial Commission.

-'What the Buckeye Steel Castings Company Has Accomplished in Acci-
dent Prevention," by Fred G. Bennett, safety director. Buckeye Steel Cast-
ings Company, Columbus. Ohio.
"The Iijiportance of Organization in .Vccident Prevention." by C. W.

Price, field secretary. National Safety Council, Chicago.
"What Shall Be Done with the Crippled Soldier." by W. .A. Janssen,

vice-president, Canadian Steel Foundries, Montreal, Canada.

.\mong the many papers to be presented at the Iron and
Steel Section of the .\merican Institute of Mining Engineers,
will be the following:

_
"The Manufacture of Ferro-.MIoys in the Electric Furnace," by R. M.

Keeney.
"Notes on Some Iron Ore Re3iurces of the World."
"The Use of Coal in Pulverized Form." by H. R. Collins.
"Carbocoal." by C. T. Malcolmson.
"Price Fixing of Bituminous Coal by the United States Fuel Administra-

tion." by R. \-. Norris and others.

The exhibit at this joint meeting will be particularly inter-
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esting. Alread)rToS manufacturers have reser\'ed space at

the auditorium. Among these the following will show prod-

ucts of particular interest to railway men

:

Abrasive Compai.y, I'hilarfelihia.

AllisCnialmcrs Manufacturing Company, Mihvaukte.

American Kron Scale Company, New York.

E. C. Aikins & Co., Indianapolis.

Asbury Graphite Mills, Asbury, N. J.

Ayer Lord & Tic Company, Chicago.

Barrett Company, Chicago.

Beaudry & Co., Boston.

Bristol Machine Tool Company, Bristol, Conn.

Brown Spcci.-'ltv Machinery Company, Chicago.

BuUard Machine Tool Company, Bridgeport, Conn.

Carborundum Company, Niagara Falls, N. Y.

Central Electric Company, Chicago.

Chard Lathe Company. New Castle. Tnd.

Cincinnati Pulley Machinery Company, (.incinnati.

Cleveland Pneumatic Tool Company, Cleveland.

Chipper Belt Lacer Company, Grand Rapids, Mich.

DalcBrewstcr Machinery Company, Chicago.

DavisBournonville Company, Chicago.

Detroit Drill Company, Detroit. •

Detroit Steel Products Company, Detroit.

Joseph Di.xon Crucible Company, Chicago.

General Electric Company, Schenectady, N. Y.

General Steel Company. Milwaukee.

Greaves-Klusman Tool Company, Cincinnati.

Hauck Manufacturing Comp.Tny, Brooklyn, X. Y.

Hayward Company, New York.

Henry & Wright Manufacturing Company. Hartford, Conn.

Herman Pneumatic Machine Company, Pittsburgh.

Hyatt Roller Bearing Company, New York.

Imperial Brass M?nufacturing Company. Chicago.

Industrial Electric Furnace Company, Chicago.

Jennison-Wright Company, Toledo. Ohio.

Kearney & Trecker Company, Milwaukee.

Kempsmith Manufacturing Company, Milwaukee.

Julius King Optical Company, Chicago.

Lees Bradner Company, Cleveland.

David l.upton's Sons Company, Philadelphia.

Marshall & Huschart Machinery Company, Chicago.

McCrosky Reamer Company, Meadville, Pa.

Mueller Machine Tool Company, Cincinnati.

Macleod Company, Cincinnati.

Magnetic Manufacturing Company, Milwaukee.

,
Mahr Manufacturing Company. Minneapolis.

Metal & Thermit Corporation, New Y'ork.

Mo.^em Too' Company, Erie, Pa.

Monarch Engineering and Jlanufacturing Company, Baltimore.

Napcr Saw Works, Springfield, Mas-^.

Norma Company of .America, New York.

Norton Company, Worcester, Mass.

Oakley Machine Tool Company, Cincinnati.

Oesterlein Machine Company, Cincinnati.

Ohio Machine Tool Company, Kenton. Ohio.

Oliver Machinery Company, Grand Rapids, Mich.

Oxweld Acetylene Company, Chicago.

Pangborn Corporation. Hagerstown. Md.
Pawling & Harnischfeger Company, Milwaukee.

Peerless Machine Company, Racine. Wis.

Phoeni.x Manufacturing Company, Eau Claire. Wis.

Quigley Furnace Specialties Company, New "N'or'K.

Racine Tool & Machine Company, Racine, Wis.

Railway Mechanical Fngincer, New York.

Rivett Lathe and Grinder Company, Boston.

Shepard Electric Crane and Unist Comp.-ny, Montour Falls. N. Y.

Simonds Manufacturing Company, Fitchburg. Mass.
Southworth Machine Tool Company, Portland, Me.
Standard Optical Company, '".encva, N. Y'.

Strong, Kennard & Nutt Conijiany, Clevelan.l.

Sullivan Machinery Company, Chicago.

Swan & Fiich Company. Chicago.

Thomas Elevator Company, Chicago.

Torchweld Equipment Company, Chicago.

L'nited States Grajihitc Company, Saginaw, Mich.
Warner & Swasey Company, Cleveland.
Western Electric Comnanv, .N'ew York.
Whiting Foundry Equipment Company, Harvey. 111.

-DO A LITTLEEVERY LITTLE BIT HELPS-
BIT .MORE

You can always do a little bit more. Just at die time you
think you have exhausted every ounce of effort, you find

that you are capable of still further accomplishment—and
success instead of failure gladdens you!

You can lend more tlian you ever thought you could lend

in this big War Savings Stamp campaign.

Did you ever fill a barrel of potatoes to the top until you
could not get in another potato? Don't you know that you
could still get in a bushel or so of beans, and a quart or

two of peas, and if you wanted to do it. you could find room

for a couple of pounds of meal or bran and even after that,

pour in a couple of gallons of water?

It makes no difference how much you have contributed in

Liberty Bonds, if you have not done ALL that you could 4o
}ou liave not done \our share.

What if every one considered himself the self-constituted

judge of how much he should do and when he should stop?

Who would go on and win the war?
No, you can always do a little bit more and you'd better

do it for Yourself and for vour countrv than for tiie Kaiser.

TIPPING CARBON STEEL TOOLS
BY W. H. HAI.SEV

General Foreman. Chicago & North Weslem

A number of different ways of tipping carbon steel with

high speed steel have been developed since the advance in

price of high speed steel. Some tips are welded on by the

acetylene process and others by the electric process, but the

metliod shown in the illustration has proved to be very

satisfactor}' at the Chicago & North Western shops, Mis-
souri Valley, Iowa. High speed steel of the smallest sizes

may be used until it is entirely worn away.

The blacksmith can perform the entire operation. At this

shop an old scrap tire is worked out into tool shanks of

standard sizes and the toolsmith drives his cutting-off chisel

into the end of the tool shank, making a V-shaped pocket,

as shown in the illustration. A small piece of high speed

steel is then drawn out in wedge form and set into the

pocket. The high speed steel wedge is firmly set in the

pocket by a blow of the hammer and a thin strip of copper

Tool Shank Ready for Piece of Inserted H. S. Steel

is placed on top, the whole being placed in tlie fire and
allowed to heat. When the temperature is raised suffi-

ciently, the copper fluxes and runs down between the wedge
and the side of the V-shaped pocket, practically brazing

the wedge in place. After cooling and grinding, this tool

may be put to the most severe use on any heavy dut}' ma-
chine and will be found to give satisfactory service.

In practical operation tools made in this way at the Mis-
souri Valley shops have been used on driving wheel lathes

with good results. Xot only does the tool stand up well

under the work, but it is economical to use on account of

the saving of small high speed steel bits which would other-

wise be scrapped.

Electric Weldlng for Shipbuilding.—A steel ship was
recently launched in London which is the first to be con-

structed without rivets, the plates being welded together by
the electric welding process.



A NEW CAR JACK

For about 20 years the Duff Manufacturing Company,
Pittsburgh, Pa., has made the Barrett car jack No. 19. A
new and improved model of this jack, known as the Duff No.
219, has recently been placed on the market. The best

characteristics of the old jack have been retained and com-

New Barrett Car Jack

bined with new and important improvements designed to

reduce the wear and to increase the ease with which the jack

is operated.

With the Xo. 219 jack it is possible to handle heavier

equipment than with other plain ratchet jacks of equal

capacity. This is due principally to the use of a fine tooth-

lifting rack which detrea.ses the amount of raise for each

.stroke of the lever and reduces the pressure required by

nUjut M) pjer cent. Departing from the customarj- method of

making the rack from the .square section, the rack of this

jack is made from a rectangular section, the thickness from

front to back being increased sufficiently to make allowance

for the removal of metal in cutting the teeth. The double-

pointed pawls distribute the lifting pressure eyenly over two
of the rack teeth so that each tooth bears onh- one-half of the

load. When in mesh with the rack, the pawls occupy a true

vertical position, eliminating side thrust, and reducing wear
between the rack and the rack channel to a minimum. The
socket lever is made of steel in one piece, the lower end con-

taining the pawl bearing and the trunnion being case-

hardened. The use of heavy fulcrum trunnions, cast integral

with the socket lever, instead of the customary fulcrum pin,

does away with the fulcrum pin-hole which weakens the

Operating Mechanism of Barrett Car Jack

socket lever at a point subject to heavy strain, (lo.-^ed-end,

rtfillable, grease-packed bushings are used in order to protect

the trunnions against e.xcessive wear by affording efficient

lubrication.

The pawl bearing at the end of the .-ocket lever is
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shrouded, providing a guide at both sides and preventing

e.xcessive wear cau.sed by sideways rocking of the pawl, as in

socket levers having a center guide only. The jack frame is

ribbed both front and back and the base plate has similar

reinforcement.

The reversing mechanism is strong, simjilc and tompact.

Instead of an eccentric, a locking lever is used for shifting

tlie position of the reversing lever. Pivoted on the reversing

lever is the spring lever, to each end of which is attached a

spring-controlled rod connecting with the two pawls. The
cam lever is fastened firmly to the socket lever and operates

tiie Spring lever. There are no small or intricate parts to

become lost or broken, and the entire mechanism can, if de-

sired, be replaced as a unit.

Loss or lireakage of the shield which covers the reversing

mechanism will not affect the operation of the jack in any

wav.

The Duff No. 219 jack is single acting, 28 in. high, having

a capacity of IS tons and a raise of 17 3^ in. A similar jack.

No. 339, is 6 in. shorter and has a correspondingly shorter

raise.

A SELF-LOCKING CAR SEAL

A car seal of the self-locking type with no hidden parts

has recently been developed by E. J. Brooks & Co., Inc., New
York Citv. It consists of a single piece of steel wire, looped

and flattened at one end, on which is stamped the name oi

the railroad, and flattened at the other end to receive the

serial number.

The method of applying and locking the seal is clearly

shown in the illustrations. After being properly inserted

through the hasp lock of the car door the seal is locked by

twisting the vertical end of the wire about the horizontal end

near the flat loop. On the side of the vertical portion of

the wire which comes on the inner or compression side of the

twisted loop formed in locking the seal, is a series of nicks

which insure that the seal may be locked without danger of

STEVENSON NUT LOCK

The most severe test that can be given any nut locking de-

vice is to use it at a busy railway crossing on rail and frog

Ijolts. Such a test has been made of the Stevenson Permanent
nut l(xk, manufactured by the I'ennanent I'rcxiucts Company,
Cleveland, Ohio. The results of the test were satisfactory;

for a period of a year, none of the bolts and nuts applied

iiecame loo.se. The illustration shows the arrangement of

the Stevenson nut lock and its simple construction. The
bolt has tapered grooves on opposite sides, the grooves Ijeing

Stevenson Permanent Nut Lock.

deeper at the point of the bolt and gradually lessening in

depth. The washer used has tw-o inner extending lugs to

fit the grooves on the Ijolt. The nut has recesses on three

of its outer edges to receive the upset portion of the outer

rim of the w-asher after the nut has been tightened.

Tlie construction indicated insures the easy application

of the washer to the bolt Ijefore applying the nut, as the

Brooks Twist- Lock Car Seal

breaking the wire. To unlock the seal this loop is simply

untwisted and the nicked side of the wire is thereby brought

into tension, which insures that the seal cannot be unlocked

without breaking. A similar series of nicks is placed on the

back side of the horizontal portion of the seal to prevent tlie

possibility of successfully tampering with the seal should an

attempt be made to lock it by twisting the horizontal portion

of the wire about the vertical.

This seal has been in use on one of the eastern railroads

for some time.

washer lugs do not begin to touch the base of the grooves

on the bolt until the washer has passed on to the bolt about

one-half the length of the tapered portion. When the washer

is finally forced up against the work, it binds in the base

of the grooves without engaging the threads. When the nut

has been tightened sufficiently it is securely locked in posi-

tion by upsetting the outer rim of the washer into one of

the recesses on the nut. The nut may be removed with a

wrench, but if the washer is to be used again, it is better to

first straighten out the upset portion with a cape chisel.
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The use of anthracite by the railways of Canada must be

reduced this coming winter by about 60 per cent. This is

an order from the Canadian Railway War Board directing

the roads to use no anthracite in stations or elsewhere, except

in Baker heaters in passenger cars, when heat from the

engine is unavailable. Ordinarily the Canadian roads would

use nearly 100,000 tons of anthracite yearly.

In Circular Xo. 4-A, dated August 1 , and superseding Cir-

cular No. 4, issued July 8, the executive committee of the

Master Car Builders' Association gives the following instruc-

tions to members: When empty cars of 60,000 lb. capacity

or over are placed on shop or repair tracks for repairs, the}'

must not be returned to commercial service until they have

been placed in condition to meet M. C. B. inspection without

exceptions, including U. S. safety appliance requirements.

Under an order of the Fuel Administration, effective

August 17, there may be added to the government mine price

of coal delivered directly from mine tipples to locomotive

tenders the sum of five cents a net ton, or such other sum
as may be agreed upon between the operator and the railroad

receiving the coal. In case of failure to agree the operator

shall furnish such coal at the government mine price, plus

such additional sum as may be fixed by the Bureau of Prices

of the Fuel Administration.

The New York law (section 77 of chapter 649) requiring

locomotives to have automatic fire doors and "vestibule"

cabs applies to any locomotive operated by steam. The act

will go into effect January 1, 1919, unless the director gen-

eral or his representative shall otherwise direct. All new
locomotives placed in service after the act takes effect must

be equipped, and all existing locomotives must be so equipped

the first time they are shopped for general repairs.

The National Re.search Council, acting as the Department

of Science and Research of the Council of National Defense,

has apfiointed a committee to investigate the fatigue phe-

nomena of metals. H. F. Moore, professor of the engineer-

ing experiment station of the University of Illinois, is chair-

man. The committee is charged with the responsibility of

developing a knowledge of the .strength and durability of

metals subjected to rejieated stresses, such as shij) structures,

crank shafts of aircraft engines, and heavy ordnance. Ac-

cording to present plans the experimentation rerjuired will be

done in the laboratories of the University of Illinois uiukr

the personal direction of Professor Moore.

Side Bearings for Standard Locomotives

In the issue of the Railway Mechanical Engineer for

July it was stated that the orders for side bearings for the

tenders of all the standard locomotives ordered by the Rail-

road Administration had been awarded to A. Stucki & Com-
pany. This order has since been changed and the

"Tip-roller" side bearings made by Edwin S. Woods & Com-
pany, Chicago, have been specified instead. The awards
for side bearings for the cars remain unchanged.

A Twenty-five Million Dollar Government Shop to^Be Built

in France

The importance of railroad guns is indicated by an an-

nouncement from the W'ar Department that the chief of ord-

nance has approved plans for the manufacture of the

machine tool equipment which the United States government
will install in France for the relining of the heavy railroad

guns in use by the American forces. The plans call for the

expenditure of between $25,000,000 and $30,000,000, pos-

siblv more. The machine tools alone will cost between
$12',000,000 and $15,000,000, and will consist of gunboring
lathes, engine lathes, rifling machines and grinders.

A large number of these gun-boring lathes are designed

for a 102-in. swing. To make these lathes, there is under
construction at one of the machine tool factories in this

country a giant planer 500 ft. long, costing $450,000, and
the lathes it will help make will approximate, in the aggre-

gate, $6,500,000.

The relining of guns is one of the important salvage opera-

tions in the war, saving time and money. Owing to the

tremendous heat generated by the charge when the big guns
are fired, their accuracy cannot be assured after a few

hundred shots unless they are relined, notwithstanding the

fact that all other parts excejit the lining are practically as

good as new.

Recruiting Labor for Railroads

The railroads will not lose out in the campaign now going

on to recruit unskilled labor for employers engaged in war
work.

The Department of Labor in a statement issued last month

While the prohibition against recruiting of unskilled labor

by employers engaged in war work, except under the dircc-

53.3
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tion of the Department of I.:il)or, does not include railroads

and farmers, the transportation and agricultural industries,

will be assisted by the United States Employment Service in'

every way possil)le.

Specialization in farm and railroad labor supplying is a

feature of the central labor recruiting pr<^ram and the lead-

ing branch offices have special railroad labor and farm labor

divisions, while in the w-est and in some places in the

south and east, offices have been established which devote

their entire attention to supplying farm labor and railroad

unskilled labor. Recently the employment offices of railroads

in western territory were made a part of the Federal Em-
ployment Service system.

This statement is made necessary by the existence of an

erroneous belief that railroads and farms must obtain labor

through means other than the United States Employment

Service. The service will not only assist railroads and farms

in getting unskilled labor, but they will be protected by the

Department of Labor from recruiting by other industries.

EguipmenC Orders for Overseas Service

The United States Government has given an additional

order for SOO Consolidation type locomotives to the Baldwin

Locomotive Works, for service on the military railway lines

in France.

The Railroad Administration's order for IS additional

locomotives from the Lima Locomotive Corporation, re-

ported last month, is for light Mikado locomotives.

It is understood that orders for 10,000 cars for the use of

General Pershing's forces will be distributed as follows:

American Car & Foundry Company, 2,400; Standard Steel

Car Company, 1,900; Haskell & Barker, 1,800; Pressed Steel

Car Company, 1,500; The Pullman Company, 1,500; Stand-

ard Car Construction Company, 400 tank cars; Liberty Car

Company, 250; St. Louis Car Company, 250; all but the

400 tank cars are bo.x cars and gondolas.

Changes in M. C. B. Interchange and Loading Rules

The e.xecutive committee of the Master Car Builders'

Association has recently issued Circular No. 6 supplement-

ing the 1917 loading rules. This circular contains modifica-

tions of rules 17, 56, 57 and 59 and also the following new
rules: Rule 88 covering the manner of loading metal plates

in gondola cars; Rule 112-C on loading wrought iron pipe

12 in. or less on flat cars; Rule 117-B on the manner of secur-

ing concrete culvert pipe loaded on flat cars, and Rule 125

on the manner of loading metal sheets in box cars.

Circular No. 9 announces the extension of the date effect-

ive of paragraphs d, f, h, and i of Rule No. 3 to October 1,

1920, and the elimination of paragraph k of Rule 3, effective

July 15, 1918.

The executive committee has also issued the following cir-

cular relating to the defect carding of cars offered in inter-

change: "The M. C. B. rules in reference to defect carding

of cars in interchange are modified as follows: (a) Defect

carding for any delivering line defects, as between govern-

ment controlled ro;ids for defects on cars belonging to non-

government controlled rcjpds and jjrivate car lines as well as

cars belonging to governmertt controlled roaAs is discon-

tinued, (b) Defect carding for any delivering line defects on

cars belonging to non-govei-nment controlled roads and

private car lines is limited to the tirst and la.sl government

controlled road receiving or delivering the car."

MEETINGS AND CONVENTIONS

Meeting to Discuss Fuel Economy in Stationary Plants.—
.\ meeting has been called by Eugene McAuliffe, manager

Fuel Conservation Section, Division of Operation, United

States Railroad Administration, of one delegate from each

railroad oj>erating 500 or more miles of line for the purpose

of discussing fuel conservation in stationary ])lants. The

meeting is to be held at tlie Dearborn Hotel, Chicago, at 9:30

a. m., on Monday, September 9. The delegates are to be

selected with regard to their direct responsibility for fuel con-

sumption on other than locomotives. The mechanical en-

gineering staff of the United States Fuel Administration,

Department of Conservation, headed by David Moffet Myers,

will attend the meeting, and deliver a series of short, concise

addresses on the proper maintenance and operation of

stationary plants. There is a great opportunity of saving

fuel along these lines. In 1918 the railroads consumed in

this manner approximately 16 million tons of coal costing

about $56,000,000. The meeting will last only one day and

is held a day before the Traveling Engineers' Association

convenes in order that the men attending may have an oppor-

tunity to attend that convention.

The following list gives names of secretaries, dates of next or regular
meetings and places of meeting of mechanical associations

:

Air Brake Association.—F. M. Nellis, Room 3014, 165 Broadway, New
York City.

American Railroad Master Tinners'. Coppersmiths' and Pipefitters'
Association.—O. E. Schlink, 485 W. Fifth St., Peru, Ind.

.American Railway Master Mechanics' Association.—V. R. Hawthorne,
746 Transportation Bldg.. Chicago.

American Railway Tool Foremen's Association.—R. D. Fletcher, Belt

Railway, Chicago.

American Society for Testing M.\terials.—C. L. W.irwictc. University
of Pennsylvania. Philadelphia, Pa.

American Society of Mechanical Engineers.—Calvin \V. Rice, 29 W.
Thirty-ninth St., New York.

.\ssociATiON OF Railway Electrical Engineers.—Toseph A. -Andreucetti.
C. & N. W.. Room 411. C. & N. W. Station, Chicago.

Car Foremen's Association of Chicago.—.Aaron Kline, 841 Lawlor Ave..
Chicago. Meetings second Monday in month, except June. July and
August. Hotel Morrison. Chicago.

Ciiiet Interchange Car Inspectors' and Car Foremen's Association.—
W. R. McMunn, New York Central; Albany. N. Y.

International Railroad Master Blacksmiths' Association.—-A. L. Wood-
worth, C. H. & D., Lima, Ohio.

International Railway Fuel Association.—J. G. Crawford. 542 W. Jack-
son Blvd.. Chicago.

International Railway General Foremen's -Assochtion.—William Hall,
1061 W. Wabash. Winona. Minn.

Master Boilermakers' Association.—Harrv D. Vought. 95 Liberty St.,
New York.

Masted Car Builders' Association.—V. R. Hawthorne, 746 Transportation
Bldg., Chicago.

Master Car and Locomotive Painters' Association of V. S. and Canada.
—A. P. Dane^ B. & M.. Reading. Mass.

Niagara Frontier Car Men's .Association.—George A. J. Hochgrebe, 623
Brisbane Bldg.. Buffalo. N. Y. Meetings, third Wednesday in
month, Statler Hotel, Buffalo, N. Y.

Railway Storekeepers' Association.—J. P. Murphy, Sox C, Collinwood,
Ohio.

Traveling Engineers' .Association.—W. O. Thompson. N. Y. C. R. R.,
Cleveland, Ohio. Next meeting, September 10, 1918. Chicago.
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Personal Mention

FEDERAL ADMINISTRATION APPOINTMENTS
A. F. Duffy has been appointed assistant manager of the

Safety Section, Division of Operation, of the United States
Railroad Administration, with office at Washington, D. C,
succeeding \V. P. Borland, who is now chief of the' Bureaii
of Safety. Interstate Commerce Commission.

George X. De Guire has been appointed general super-
visor of equipment for eastern territon,', on the staff of the
mechanical assistant to the director of the division of opera-
tion.

John McMan.-^my has been appointed general super%'isor

of equipment for western territor)', on the staff of the me-
chanical assistant to the director of the division of operation,

with headquarters at Washington, D. C.

F. P. Pfahler, mechanical engineer of the locomotive
section, has been made chief mechanical engineer on the

staff of tlie mechanical assistant to the director of the division

of operation.

J. J. Tatum, manager of the car repair section, United
States Railroad Administration, has had his title changed to

general super\-isor of car repairs.

Frank J. WHixEM.^tx, superintendent of safet)' of the St.

Louis-San Francisco, has resigned and has been appwinted
superv'isor of safety for the Southwestern Region, with head-

quarters at St. Louis.

GENERAL

Guy J. CoxGDOX has been appointed supervisor of fuel of

the Chicago Great Western, with headquarters at Chicago.

Mr. Congdon had been previously employed in the perishable

freight department of the Illinois Central, at Chicago.

H.AJJRY K. Fox, whose appointment as mechanical

engineer of the Chicago, Milwaukee & St. Paul, with head-

quarters at Chicago, was announced in the Railway Mechan^
ical Engineer for Aug-
ust, was born in

Washington coimty,

Marvland, on October

14, 1881. Mr. Fox was
educated in the Wash-
ington County Acade-
my, graduating in 1900.

\^ ^^^^^ In September, six years

later, he began his rail-

road career, entering

the service of the Nor-
folk & Western, at

Roanoke, Va., with

which company he re-

mained for about three

years, following w'hich

he entered the employ
of the Pennsylvania
Railroad, at Pittsburgh,

H. K. Fox where he remained
until November, 1911,
when he became drafts-

man on the Western Maryland, at Hagerstown, Md. In
October, two years later, he was promoted to motive power
inspector, and in October, 1916, he l>ecame chief draftsman.
On March 8, 1918, Mr. Fox was appointed engineer of tests

of the Chicago, Milwaukee & St. Paul, at Milwaukee, Wis.,

which position he held until his promotion to mechanical
engineer on July 8.

H. C. EicH, superintendent of motive power of the Chicago
Great Western, at Oelwein, Iowa, has been appointed gen-
eral superintendent of machiner)% with the same head-
quarters. A photograph of Mr. Eich and a sketch of his
career were published in the November issue of the Railway
Mechanical Engineer on page 656.

W. A. McGee has been appointed mechanical engineer
of the New York Central, lines west of Buffalo, with head-
quarters at Cleveland, Ohio, succeeding ^L V. Bailliere,
resigned.

Jacob Edgar Mechlixg, whose promotion to superintend-
ent of motive power of the Pennsylvania System, western
lines, was announced in the August issue, was bom

at Butler, Pa., on No-
vember 29, 1863. Mr.
Mechling was educated
in the high school in
his native town and in
1880 he entered the
employ of the H. K.
Porter Locomotive
Works at Pittsburgh,
Pa., as a machinist ap-
prentice. In April,

1882, he entered the
service of the Pennsyl-
vania Railroad at Pitts-

burgh, as special ap-
prentice. The following
year and until May,
1886, he was employed

, rr M ^,1
by the Chicago, Mil-

J. E. Mechling , « ^ ^waukee & St. Paul,
following which he re-

turned to the ser^ace of the Pennsvlvania. Three months
later he was promoted to gang foreman of the erectin<T shop
at Pittsburgh, and subsequently became assistant foreman at
the shop where he was first emplox-ed. Later he was made
foreman of the new enginehouse at ^^"all, Pa where he de-
mamed until -May, 1902, at which time he was promoted to
assistant master mechanic of the Pittsburgh division with
headquarters at Pittsburgh. Two vears later he was pro-
moted to master mechanic of the Vandalia, with headquarters
at Terre Haute, Ind., which position he held until his ap-
pointment as superintendent of motive power as mentioned
above.

D. J. MuLLEX, superintendent motive power of the
( leveland, Cincinnati, Chicago & St. Louis, with heid-
(|uarters in Indianapolis, Ind., has had his authority
extended over the Chesapeake & Ohio of Indiana.

F. K. Murphy, as.sistant superintendent motive power of
the Cleveland, Cincinnati, Chicago &.• St. Louis, also has
authority now over the Chesapeake & Ohio of Indiana His
I'.eadquarters are in Indianapolis, Ind.

A. P. Prendergast, mechanical superintendent of the
lexas & Pacific at Dallas, Tex., has been appointed also
mechanical superintendent of the Louisiana Railway & Navi-
gation Company (lines west of Mississippi river) and the
T rans-Mississippi Terminal. Mr. I'rendergast's headquar-
ters are at Dallas.

\\. H. Samit.e, superintendent of motive power of the
Grand Trunk, at Montreal, (,)ue., lias been transferred to the
western lines, with liead(|uarters at Detroit, Midi effective
.August 26.

W. J. Tai'I' has been ajjpointed fuel supervisor of the
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Denver & Rio Grande, with lieadquarter.^ at Denver, Colo.,

effective August 19.

F. W. T.AVLOR lias been apjiointed mechanical superin-

tendent of the Missouri, Kansas & Texas of Texas; the

Wichita Falls & North Western; the Fort Worth & Denver

City; the Wichita Valley; the Houston & Texas Central;

the' Union Terminal of Dallas, and the Abilene & Southern,

with office at Dennison, Texas.

L. H. Turner, superintendent motive power of the Pitts-

burgh & Lake Erie, has been appointed superintendent mo-

tive" power also of the Lake Erie & Eastern and the Monon-

gahela Railway, with oftice at Pittsburgh, Pa.

B. L. Whe.\tley, master mechanic of the Chicago, Rock

Island & Pacific and the Chicago, Rock Island & Gulf, with

oftice at Fort Worth, Texas, has been appointed superintend-

ent of fuel economy of the same roads, with headquarters

at Chicago, succeeding H. Clewer, appointed super\'isor of

the fuel conservation section of the Pocahontas region.

Oscar E. Wolden, assistant fuel supervisor of the Minne-

apolis, St. Paul & Saulte Ste. Marie, at :Minneapolis, :Minn.,

has been appointed acting supervisor, succeeding L. R. Pyle,

now on the staff of the Central Western regional director.

MASTER MECHANICS AND ROAD FOREMEN
OF ENGINES

J. J. Carev, general master mechanic of the Texas &

Pacific at Dallas'^ Texas, has also been appointed general

master mechanic of the Louisiana Railway & Navigation

Company (lines west of the Mississippi river) and the Trans-

:Mississippi Terminal, with the same headquarters.

A. J. Davis, master mechanic of the Erie at Hornell, N.

Y , has been transferred to the New York division and

side lines, having charge of passenger equipment, succeed-

ing F. H. Murray, promoted. His headquarters are m
Jersey City, N. J.

M. A. Gleesox, general foreman, locomotive department,

of the Baltimore & Ohio, with office at New Castle Junction,

Pa , has been appointed master mechanic of the New Castle

division, with office at New Castle Junction, succeedmg

A. H. Hodges, transferred.

W^iLLL-^M E. Haemison, assistant master mechanic of the

Mahoning division of the Erie, has been appointed master

mechanic, with headquarters at Kent, Ohio, succeedmg ^^ il-

liam Moore.

Lee R. Laizure, shop superintendent of the Erie at Hor-

nell, N. Y., has been appointed master mechanic of the New

Y'ork division and side lines, in charge of freight equipment,

with headquarters in Secaucus, N. J. He succeeds Thomas

S. Davey, transferred.

William :Moore, master mechanic of the Erie at Kent,

Ohio, has been transferred as master mechanic to the Sus-

quehanna, Tioga and Jefferson divisions, with headciuarters

at Susquehanna, Pa., succeeding Clarence H. Norton, trans-

ferred.

R.ALPH R. MuNN has been appointed assistant master

mechanic of the ISIahoning division of the Erie, with head-

quarters at Brier Hill "^t Youngstown), Ohio, succeeding

William E. Harmison.

WiLLLAM F. MuRR.\Y has been appointed master mechanic

of the New Jersey Southern division of the Central of New
Jersey, with" office at Lakehurst, N. J., to succeed William

Montgomery, retired.

Cl.arence H. Norton, master mechanic of the Susque-

hanna, Tioga and Jefferson divisions of the Erie, has been

transferred to the Allegheny and Bradford divisions, with

headquarters at Hornell, N. Y., succeeding A. J. Davis.

CAR DEPARTMENT

A. E. Calkins, assistant superintendent of rolling stock of

the New York Central Lines East, has been appointed en-

gineer of rolling stock of the New York Central Lines, with

oftice at New York. Mr. Calkins is in the service of the

corporation, and is not in the ojierating organization.

I. S. Downing, general master car builder of the Cleve-

land, Cincinnati, Chicago & St. Louis, with headquarters

at Indianapolis, Ind., has had his authority extended over

the ('hesa])eake & Ohio of Indiana.

W . R. McMuNN, general car inspector of the New York

Central, Buffalo and east, with office in Albany, N. V., has

ijeen appointed assistant to the superintendent of rolling

stock, with office in New Y'ork, succeeding .\. E. Calkins.

Harry W. MAimER has been appointed assistant super-

intendent of the car department of the Minneapolis, St.

Paul & Sault Ste, Marie, with office at Minneapolis, Minn.

SHOP AND ENGINEHOUSE

John Burns, master mechanic of the Quebec district of

the Canadian Pacific, at ^lontreal. Que., has been appointed

assistant works manager of the -Yngus shops at Montreal,

succeeding J. W. Buckland, granted leave of absence.

Thomas S. D.avey, master mechanic of the Erie at Se-

caucus, N. J., has been appointed shop superintendent at

Hornell, N. Y., succeeding Lee R. Laizure.

S. G. Kennedy', shop foreman of the .\tlantic Coast Line,

with office at Sanford, Fla., has been appointed general fore-

man at Lakeland (Fla.) shops, vice G. F. Richards, re-

signed.

PURCHASING AND STOREKEEPING

J. W. Gerber, general storekeeper of the Southern Rail-

way, with office at \^'ashin,gton, D. C, has been appointed

general storekeeper also of the Alabama Sc Mcksburg, the

Carolina, Clinchfield & Ohio, the Carolina, Clinchfield &
Ohio of South Carolina, the Georgia Southern & Florida,

and the St. Johns River Terminal, with headciuarters at

\\'ashington, D. C.

Ralph P. Moore, purchasing agent of the Duluth & Iron

Range, has been appointed purchasing agent of that road

and the Duluth, Missabe & Northern, succeeding on the

latter road H. Greenfield, with office at Duluth, ^Slinn.

COMMISSION APPOINTMENT

W^ J. Patterson has been appointed assistant chief of the

Bureau of Safety, Interstate Commerce Commission, with

office at Washington, D. C. Mr. Patterson has been an in-

spector of safety appliances under the commission for the

past four years.

OBITUARY

C. ^^'. ^'AN Buren, general master car builder of the Ca-

nadian Pacific was killed in an automoliile accident near

.\lbany. New York, on August 25.

NEW SHOPS

Hocking Valley.—This road has given a contract to the

-Yustin Company, Cleveland, Ohio, for the erection of a

10-stall roundhouse at Nelsonville, Ohio, to be completed in

75 working days.

Phil.adelphia & Re.ading.—.\ contract has been given to

D. S. ^^a^fel, Lancaster, Pa., for putting up a new machine

shop at Rutherford, Pa. The building is to be a one-story

structure, 20 ft. wide by 158 ft. long, of brick construction

on concrete foundation and base, with steel frame roof and

steel sash.
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SUPPLY Trade Notes

John F. Long', assistant to president, Bruce V. Crandall

Service, has received a commission as captain in the engineer

corps.

The Toronto office of the Metal & Thennit Corporation

has been moved from 103 Richmond street, S. W., to IS

Emily street.

Sylvanus L. Schoonmaker, chairman of the board of di-

rectors of the American Locomotive Company, died on August
17 at his summer home at Locust Valley, L. L

Marshall E. Keig, secretary and treasurer of Harry Visser-

ing & Co., secretary and treasurer of the Okadee Company,
and third vice-president of the Charles R. Long, Jr., Com-

pany, with office at

Chicago, has resigned

from those positions

and has been given a

leave of absence for

the period of the war.

JSlr. Keig has been ac-

cepted for service in

the signal corps of the

army after having been

rejected from the artil-

len,% infantry, marines,

railroad regiments and
navy on account of de-

fective vision. Before

entering the railway

supply field, Mr. Keig
was employed by the

Atchison, Topeka &
Santa Fe. From 1904
until 1907 he was in

the construction and operating departments and in the ensuing

five years was in the general purchasing department at Chi-

cago. He has been with the supply companies which he now
leaves ever since severing his connection with the Santa Fe.

The Q. & C. Company, New York, opened an office in the

Claus Spreckels building, San Francisco, Cal., on August 21.

This office is in charge of Latham McMullin.

R. S. Brown, who has been with the G. M. Basford Com-
pany, New York, since its establishment, two years ago, was
made vice-president of that company August 26.

L. R. Boyer, formerly with the United States Bureau of

Standards, has entered the .service of E. & T. Fairbanks &
Co., scale manufacturers, with headquarters at St. Johnsburv,

\'t.

The Thomas A. Edison, Inc., primary battery division, has

moved its San Francisco office from room 921 Crocker build-

ing to room 1205 Hobart building. I". W. Xewcomb is in

charge.

The Edison Storage Battery Supply Com])any has moved
its New Orleans office from 201 Baronne street to larger and

more commcxlious quarters in the Maison Blanrlie buihb'ng,

room 911.

H. K. Christie, air brake inspector and in>tru(:tor of the

I'ere Marquette, with iieaflquarters at Grand Ra|)ids, ]VIicli.,

has left the service of that company to enter advertisinf: work

with a Chicago agency.

E. R. Wood, formerly ea.stern reprc'-entative of the lligli

Speed Hammer Company, Rochester, N. Y., has associated

E. Keig

himself with the sales department of the Sherritt & Stoer

Company, Inc., Philadelphia, Pa.

The Chicago Pneumatic Tool Company announces the ap-
pointment of C. W. Cross as special representative for the

sale of pneumatic tools to railroads, succeeding L. C. Sprague,
who has been made district manager of sales at New York.

At the last meeting of the board of directors, Le Grand
Parish, chairman of the executive committee, was elected

president of the Lima Locomotive Works, Inc. Mr. Parish
will also retain the presidency of the American Arch Com-
pany.

W. H. V. Rosing, formerly in the employ of the St. Louis-
San Francisco, has become associated wih the Globe Seam-
less Steel Tubes Company of Milwaukee, Wis., as assistant

mill manager in charge of the engineering and mechanical
departments.

The Chicago Pneumatic Tool Company has started work
on the construction of an addition to the Cleveland plant,

which is planned to double the present output. It is expected
that work will be completed on the building about November
1. The necessary equipment has been ordered.

H. E. Chilcoat, representative of the Westinghouse Air
Brake Company at its Pittsburgh office, has severed his con-
nection with that company to accept the position of manager
of the Clark Car Company, Pittsburgh, manufacturers of

the Clark extension side dump car.

The Independent Pneumatic Tool Company has leased the

entire sixth floor of the Otis building at 600 West Jackson
Boulevard, Chicago, for general offices, and removal was
effected about September 1. The new quarters are twice as

large as those formerly occupied at 1307 South :Michigan
avenue.

A. G. Delany, salesman for tlie American Brake Shoe Sz

Foundry Company, with headquarters at Chicago, has been
appointed local manager of that company, at Minneapolis,

Minn., where he will

have charge of its work
and will also look after

sales in northwestern

territory. Mr. Delany
was born at Worcester,
N. Y., in 1879. In
1896 he entered the

service of the Chicago,

Burlington & Quincy as

an office boy; later he
served for a period of

seven years in the

Burlington locomotive
shops at Chicago, and
at Aurora, III, follow-

ing w h i c h he was
appointed mechanical
travel ing inspector,

having charge of the

heating and lighting of
[jassenger cars of both the east and west lines. In 1905 he
resigned to become salesman for the Safety Car Hcatinn &
Lighting Comjjany, at Chicago, where he remained for three
years, following which he went with the Chicago Car lieatin"
Company, as salesman, with headquarters at Atlanta, Ga. In
1911 he left that company to become salesman for American
Brake Shoe & Foundry C()in|ian\, at Chicago, which po.sition

Delany

he held until his recciil ;i|

Minneapolis.

The Bird-Archer Coinpa
boiler chemicals, has move
Peoples Gas jjuildiiig, llie i

iliiiiiilmcnt as local manager at

i\-, in:inufacturer of locomotive
il it^ Cin'cago offices to 1105
baiige liaving been necessitated
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by larger space requirements. This com])any has recently

increased its manufacturing facilities liy oj)ening a new fac-

tor)- in Chicago, and a new factor)' at Cobourg, Ont., besidte

materially increasing the output of its Philadelphia factory.

George H. Musgrave was appointed general manager of

the Star Brass Manufacturing Company, Boston, Mass., on

fuly L Mr. Musgrave has been with this company for more

than 30 years, having left the service of the New York &
New England Railroad to go to the Star Brass Manufacturing

Company. In 1900 he was appointed general sales agent,

specializing on railway, marine and naval steam devices.

The Lagonda Manufacturing Company, Springfield, Ohio,

announces that the Syracuse (X. Y.) district office in charge

of T. X. Lieb, has been moved from 2400 South Salina street

to 219 I'nion Bank building, and that the Cincinnati branch

office has been moved from the First National Bank building

to 2607 Union Central building. Frank Walmsley, who has

handled the Lagonda business in Cincinnati for some time,

is in charge.

Press G. Kennett, western railroad sales manager of the

Flint Varnish & Color Works, with headquarters at Chicago,

has resigned to become manager of the railroad department

of the C. R. Cook Paint & Varnish Company, Kansas City,

Mo. Mr. Kennett was connected with the Flint Varnish &

Color Works for eight years and previous to that had 17

vears of railroad experience in the stores and purchasing

departments of several lines in the Southwest.

Wilberforce Eckels, who for five years has been assistant

western sales manager of the Standard Coupler Company in

Chicagq. has been commissioned a second lieutenant of en-

gineers. Mr. Eckels is a graduate of Pennsylvania State

College, where he took a mechanical engineering course

Owing to the fact that George .\. Post, Jr.. formerly western

sales manager, has been for several months a captain in the

ordnance corps, and that now Lieutenant Eckels is also in

militarv ser\'ice, the company has closed its Chicago office.

The Dearborn Chemical Company, Chicago, announces the

inauguration of a specialties department for the manufacture

and marketing of a number of specialties of interest to manu-

facturers of steel products. These specialties have been

tested in actual service for two years or more and include a

rust preventive known as Xo-Ox-Id, cutting oils for lubri-

cating the cutting tool and preventing overheating in metal

cutting, quenching oils for heat treating, drawing oils, and

Dearboline, a preparation for cleaning machined parts of

cmer\' or grease.

W. T. Schlacks. vice-president and director of McCord &
Co., at Chicago, has incorporated the Locomotive Lubricator

Company and has purchased the McCord locomotive lubri-

cator. The new company will manufacture and promote the

sale of the Schlacks system of locomotive forced feed lubri-

cation. O. H. Xeal and C. W. Rudolph, sales engineers, who
have been associated with Mr. Schlacks in McCord & Co.,

have joined the new company, now located in the Tower
building, Chicago. 'Sir. Schlacks" photograph and biographi-

cal sketch appeared in the December, 1917, issue.

The Westinghouse Electric &
' Manufacturing Company

has purchased the property, business and good-will of the

Krantz Manufacturing Company, Inc., Brookl\-n, X"^. Y.,

manufacturers of safety and semi-safety electrical and other

devices, such as auto-lock switches, distribution panels,

switchboards, floor boxes, bushings, etc. The supply depart-

ment of the Westinghouse Electric & Manufacturing Com-
pany will act as exclusive sales agent for the products of the

Krantz Manufacturing Company, Inc.. Brookh-n. X. Y^.,

continued under its present name. H. G. Hoke, of the West-

inghouse Electric & Manufacturing Company, will represent

the supply department at the Krantz factor)-.

T.\NKS.—The Walter A. Zelnicker Supply Company, St.

Louis, Mo., has issued bulletin No. 246. This is a four-

page pamphlet and contains specifications for some of the

.storage, wooden and car tanks, etc., carried in stock by the

company.

Exp.ANSioN" Joints.—The Ross Heater & Manufacturing
Company, Buffalo, N. Y., has issued a folder describing and
illustrating the Ross crosshead-guided expansion joints, water

heaters, condensers and other apparatus manufactured by
this company.

Strom Be.vrixgs.—Data sheets giving prices and dimen-
sions of all types of Strom bearings have been compiled in a

72-page catalogue by the L'. S. Ball Bearing Manufacturing
Company of Chicago, to assist purchasers in making selection

of the proper bearings for their needs.

Flexible Shaft Coiplixgs.—Bulletin No. 26 of the

Smith-Serrell Company, Inc., 90 West street. New York,

issued recently, describes the construction and operation of

Francke flexible shaft couplings of the heavy pattern t)j)e.

Directions are given for size selection and installation.

PiSTOx Rings.—Ever-Tight piston rings, which are

claimed to increase compression and piower and reduce waste

of fuel and oil, are described and illustrated in a four-page

folder issued by the Ever Tight Piston Ring Company, St.

Louis, Mo. The dimensions are given in the pamphlet.

C.4LCUL.4TING Be.aring Lo.ads.—The U. S. Ball Bearing

^Manufacturing Company has compiled in a booklet of con-

venient size, formulae and calculations necessary to determine

the loads on ball bearings resulting from various types of

power transmitting elements, with sketches illustrating the

various bearing loads. These include belt, rope and chain

drive loads, spur, helical and bevel gear drive loads, and
helical bevel gear and worm gear drive loads.

Port.\ble Forges.—The Buffalo Forge Company, Buf-
falo, X'. Y., has issued a catalogue entitled Buffalo Forges,

describing the complete line of portable machines manu-
factured by that company. In order to simplify the cata-

logue and make changes and additions easy, it has been

punched and the new sections may be attached by suitable

brass fasteners. Section X'o. 108 has recently been issued,

to be added in this way. It covers the line of stationary

forges manufactured by the company.

The LiBRic^VTiox of B.\ll Be.\rixgs.—The United States

Ball Bearing Manufacturing Company, Chicago, has re-

printed in an attractive booklet, an article published in the

American Machinist of Februan- 21, 1918, by Otto Bruen-

auer. director of sales and engineering of the company.

Methods of determining the best lubricants to use are

described, as well as the proper housing of ball bearings.

The text is well illustrated with sketches showing ways of

sealing the bearings from dirt and water.

Electric Solderixg Irons. — The Cutler-Hammer

Manufacturing Company of Milwaukee. Wis., and X''ew

York, has issued an eight-page folder describing and illus-

trating the C-H electric soldering irons and hand tools. Two
views are shown of the soldering iron, which has a threaded

.
heating core over which the tip is screwed, and a new

automatic rack is explained in detail. .\ six-inch current

regulating plate which provides temperature control where

different grades of work are being done, and the C-H 7050

feed-through switch for installation on the heater cord, are

also illustrated.
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Subscribe

In 100 Per Cent

Amounts

"One hundred per cent subscriptions

and one hundred per cent amounts."

That is the goal toward which railway-

men must work in the Fourth Liberty

Loan campaign. The countr)' must raise between Septem-

ber 28 and October 19. 56,000,000,000 in -i^i per cent Lib-

eny Bonds, double the amoimt that was raised in the Third

Campaign. Railwa>inen will play a big part in the present

drive. They are being given a chance to subscribe on a

partial payment plan, whereby pa^Tnents may be deducted

from their salaries in eight monthly installments, tlie eight

months' period not beginning, in the case of those who are

still paying on their Third Loan Bonds, until the first of

the year. There are general committees, terminal committees,

office committees, division committees, shop committees

through which ever>- man in railway service will be reached

and asked to take a bond. There is every hope that ever}-

man will siib.scribe—thereby making a perfect record of

100 per cent subscriptions. But that will not be enough. In

the first loan railwaymen subscribed creditaV^ly, in the sec-

ond loan they doubled their totals in the first loan, and in the

third loan th'^y fonsiderably more than doubled their totals

in the second loan. .\re they going to double tlieir third

loan totals in the fourth loan ? They can and must, to keep

up their most enviable record. Bear these facts in mind

when you subscribe and tell your men when you ask them

to subscribe Lil^erty Bonds are the best securities in the

world ! To show what you think of the Hun who hits be-

low the belt, who sink.s hospital ships, who bombs hospitals.

who destroy; places of worship, who murders women and

children, who cries "Kamerad" and then shoots and stabs.

CAR DEPARTMENT:
U. S. R. A Standard Baggage Cjrs.

Coach Cleaners' Wages.
Draft Gears Should Be Maintained 565

The Journal Box Packing Situation 567

Maintenance of Air Brakes 568
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NEW DEVICES:
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.
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^yho—but whv go on with the endless list—YOU WILL
subscribe: ".\nd to show your respect for those brave

Yanks who have gone over there to stop these things you

will do more—you will lend the way our'soldiers fight

—

\ou will buv Libertv Bonds to vour UTMOST.

The regional director for the Poca-
There Is No Place

^^^^^^ ^^^^^^ ^^^ j^^^g^ ^ circular to
on Railroads

^^j gj^jpig^-egj ,vith the Statement,
for Slackers

'-Slackers have no place in this region,"

and calls attention to the fact that the responsibilities of rail-

road employees under federal control have changed only in

that they have been increased. This message should be

carried from one end of the country to the other. There wU
be a verv strong tendency on the part of some of the men to

take advantage of the increase in wages with the accumulated

back pay in treating themselves to a "good" vacation.

The mechanical department employee particularly, while he

is getting more money, is dut>' bound to work to his utmost.

\t the present time this nation is "long" on money and

"short" on time and production. The mechanic is in greater

demand than ever before in the history of this country. He
is receiving higher wages than were even dreamed of two

vears ago. It is no time for him to lay down on the job.

He must come across and deliver the goods as every "dough-

boy" is compelled to do on his S.iO a month. It is easy for

a man to sav, ".\ couple of days off this week will never be

felt," but as the many hundreds of thousands of $50 Liberty

Bonds have gone to make our Liberty Loans a success, just

so that man's couple of days will contribute to make this na-

Buv Boinh! Back Up the Boys in France.
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tion's efforts a success. Tie the work of the men at home
to the work of the l)0}-s in the trendies. Get every one to

realize how much depends upon his own individual effort.

If this is done, it will he ])ossii)le to make the message of the

regional director to his nun read, "There are no slackers in

this region."

Fuel Conservation

in Stationary

Plants

With the nation facing a fuel shortage

of aiijiroximately 75,000,000 tons of

bituminous coal this year, with the in-

creasing demands of the war industries

for fuel with which to generate power to manufacture the

war supplies, and w^ith the increasing demands for fuel by

our allies, it behooves ever)- railroad man to do his utmost

to conserve fuel. The Fuel Conservation Section of tlie

Railroad Administration, appreciating the conditions in the

stationary plants on American railways, is making a hard

drive in this field. At a meeting of railway men responsible

for fuel used on other than locomotives, held in Chicago

during the month and which is reported elsewhere in this

issue, several concrete suggestions were made for saving fuel.

The railroads use such a vast quantity of fuel and it ap-

pears to be so plentiful, that it takes considerable mental

effort for one to make himself realize the necessity for sav-

ing. The various ramifications of fuel economy have been

overlooked. In the past but few have looked upon a leaky

air line as a fuel waster. But few have thought of lagging

steam pipes in an endeavor to save fuel, ^'er\• few have

considered what wasted power, unnecessary lights, improp-

erly maintained buildings, poor boiler installations and the

like mean to the coal pile. The real effort will be in getting

everyone to realize how important it is to consider all of

these things. The conditions are such that expenditures

which in the past were believed to be unwarranted must be

made in order to save fuel. W'e must no longer look upon

fuel as worth so much money, but we must consider it from

the standpoint of what it will do to increase our produc-

tiveness and thus helping to win the war.

Box Car Doors

Need
Attention

Xo one who observes the condition of

freight ec[uipment can fail to notice the

large per cent of box cars with defective

side doors that are now in service.

From the standpoint of the car repair foreman this is a

minor matter, as door repairs are not difficult to make and

do not involve much expense. From the shippers' viewpoint,

however, this is a serious defect, as there are ver\- few

commodities shipped in box cars which do not require good

door protection.

The reinforcing of car doors is a matter that has received

considerable attention in the past. The Master Car Build-

ers' Association has repeatedly urged the adoption of door

stiffeners and adequa.te door fixtures. The present de-

plorable condition can only be laid to the indifference of the

roads. Some roads, to be sure, have put the doors on their

old box car equipment in good condition. If all had done

what thsy could along this line there would be fewer cars

running now with boards nailed to the bottom corners of

the doors to hold them in the guides and cleats to keep them

shut. Door hasps w-ith short fasteners and poorly attached

shoes and strips at the bottom of the doors are two features

responsible for a great deal of trouble. Among the other

things that should be corrected are tracks that allow the

rollers to become misplaced or the door to be jarred out

of the bottom guides. Horizontal stiffeners and burglar-

proof' bottom guides should be applied to cars not already

^o equipped. The loading of cars without adequate side door

protectioA is responsible for considerable damage to doors.

This, of course, can only lie overcome by a lampaign of

education among the .shippers.

Tile question of ])roviding side doors of substantial con-

struction is important as a means of making box cars suit-

able for all kinds of lading and thus increasing the operating

efficiency of the railroads. The amount of steel required for

the work is almost negligible and every road should carrj'

on the reinforcing of doors as rapidly as possible.

Save Paper

Is the Order

of the Day

I lie \\"ar Industries Board in an en-

deavor to conserve the paper supply of

the country has ordered the various

publishers to cut down the u.se of paper

for their publications 10 per cent, Ijeginning Scptemlier 15.

It has formulated some rather drastic measures, as will- be

noted in the announcement at the beginning of our general

news section. None but bona-fide paid subscribers and
advertisers are to be furnished, regularly, issues of these

magazines. We will be forced, therefore, on account of this

ruling, to cut off subscriptions that are not paid promptly

in advance. Further than this it will be necessary' to reduce

somewhat the number of editorial pages in each issue. While
in the past our regular issues have varied between 54 and
56 pages, it will now be necessary to have an average of

50. In order to do this without impairing the value of the

|ia]ier to our readers, the editors will be called upon to edit

more carefully even,- article that is published, printing only

that part which is necessan,- to give the desired information.

If, therefore, in the future our contributors feel that their

articles have been severely "blue penciled," they will know
the reason. W'e do not wish in the least to discourage our

readers from making contributions. It is by their assist-

ance that we have been able to make this paper a success

and it is only by their continued assistance that we can

hope to secure the best results.

The Traveling

Engineers*

Convention

The Railroad Administration decided

wisely when it granted the Traveling

Engineers' Association permission to

hold its annual convention. It was a

remarkable success from even,- standpoint. In attendance

it was the largest convention ever held by the association

—

so great that the usual convention facilities of the hotel at

which it was held were inadecjuate and it was necessar}' to

hold the meetings in one of the neighboring theatres. Every

session saw an overflow to the galleries, so interested were

the men in the proceedings. Every part of the country w-as

well represented by men on the firing line—whose duties

brought them in daily contact with the physical operation

of locomotives and trains. The interest in the proceedings

and the patriotism displayed were remarkable and a most

illuminating testimonial to the spirit of railway men in gen-

eral towards the war.

Inspiring addresses were made by representative men and
the thoroughness of the committee reports, together with the

thoughtfulness with which they were discussed, plainly in-

dicated that the members of the association appreciated the

seriousness of the situation. Throughout the entire con-

vention a spirit of patriotism, serv'ice and action was mani-

fest. The subject of fuel economy—one of the most important

questions before railroad men at this time—occupied a very

large part of the convention's deliberations. Co-operation

in its highest sense, to the end that the power may be w-ell

maintained, was a predominating feature. Paper restric-

tions placed upon us by the War Industries Board have
made it impossible for us to elaborate as fully as we would
like on the entire proceedings.

The railway supply companies exhibiting at the conven-

Lend the Way TViey Fight
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tion and particularly those having exliibits of an instructive

nature are to be commended. It was important that they

be there with their experts to render all the assistance pos-

sible in familiarizing the traveling engineers with the de-

vices that are to be applied to the standard locomotives, as

many of these devices will be new to some roads.

The businesslike atmosphere of the entire convention, both
among the railroad men and the suppl\- men, was particu-

larly noteworthy. Each came with a definite purpose—to

learn and to instruct, which resulted in the best convention
ever held bv the Traveling Engineers" Association.

Last Call

to Prepare

for Winter

Our armies in France are constantly

improving their positions, preparing

themselves for their strategical winter

quarters. Many of them will sacrifice

their lives to strengthen the line that their positions may
be properly defended when the snow and ice increase the

hazards of war. Are we at home strengthening our lines,

planting redoubts here and there to strengthen our positions

in the face of the oncoming winter? The demands of trans-

portation are constantly increasing. AMth every soldier that

is carried abroad these demands are greater. Ever}thing

must be done to provide facilities for proper equipment
maintenance through the winter, and every effort must be

made while the weather is good to place the equipment in

condition for the winter. Have you got those doors on your
roundhouse? Is that additional cinder pit built? Has that

turntable been repaired? Have you got that machine tool

in your roundhouse shop, the lack of which caused you so

much grief last winter? Have you built that open shed

over your car repair tracks, and have you the many other

things which are necessar}- for you properly to handle the

equipment this winter? And to the shop men: Can't you
put through a few more locomotives these next few months?
Can't you speed up a little bit more and make a final drive

to prepare for the winter season? It is the last opportunity

for a spurt 1>efore the cold weather comes—let us all make
the most of it.

Watch Fuel

Consumption of

One of the most valuable features of

the stoker fired locomotive lies in the

„ , , . fact that it IS not subiect to the physical
stoker Locomotives ,. . . ^ i /• 1,1

limitations of the fireman, but can be

worked to full capacity for long periods. This very fact,

however, makes it necessary to watch closely the condition

of .stoker fired engines to insure that high capacity is not

secured by the extravagant use of coal. On hand fired

locomotives the fireman has a strong incentive to watch the

condition of the power, because if the locomotive is not

operating economically he has to shovel more coal. If the

stoker fired engine is working inefficiently, the fireman

makes up for it by running the stoker faster. This applies

whether the waste of fuel is due to the condition of the lo-

comotive or to improper manipulation by the engineer.

The roundhouse forces usually depend on the enginemen to

report valves out of square, blows in cylinder and valve

rings, leaky .steam pipes and other defects affecting the

economy of the locomotive which cannot readily be located

in a terminal inspection. Where the locomotives are fired

by stokers it would probably be l)cst to test for such defects

at the roundhouse whenever the monthly inspection is made.
Stokers can fire cheap grades of fuel satisfactorily and thus

reduce the cost of coal burned in hauling trains. With a coal

shortage threatened, and with war industries demanding
more coal than can be supplied, we must eliminate the waste
of even the poorest grades. To do this will require close

checking by the road foremen of engines and careful in-

spection by the roundhouse forces.

Are You "One of the best roundhouse foremen

Prepared for
^ ^^^"^ knew said he considered the only

Blizzards? R^'^"
°'^ which to run a roundhouse was

like a fire station; always be ready for
the unexpected and expect it to happen,"' said a railroad
officer discussing the difficulties of the men operating engine
terminals. In even the best regulated roundhouses emer-
gencies are certain to arise and the way in which they are
met is a fair measure of the efficiency of the roundhouse. To
be ready for emergencies requires that all routine work be
taken care of according to a well prepared plan. A round-
house without a definite system of handling the common
occurrences is not in condition to handle emergencies. There
are any number of the roundhouses where the foreman must
be consulted aljout every move that is made. If anything
unusual happens it throws a heavy load on the foremen. To
say that they usually handle such situations with a fair
measure of success is a tribute to their resourcefulness, but
not to their foresight. A man who is constantly working
under pressure cannot be expected to respond to emergencies
when they arise, as well as one who is fresh mentally and
physically. We must first make arrangements to handle
what can he anticipated; then we will" be ready for the
unexpected.

Winter is coming and with it will come cold weather. How
severe it will be no one can foretell, but the roundhouses
must be made ready for storms and extreme cold. During
the blizzards of last winter the roundhouse men saw manv
wa}-s in which the terminals could be put in better condition
to handle power under such circumstances. Doubtless in
many cases improvements were asked for which, for one
reason or another, have not been installed. In that case,
the thing to do now is to put up some makeshift wherever
feasible and prepare to handle things in the best way
possible under the existing conditions. One matter tha't
should not be overlooked is making working conditions as
pleasant as possible for the men. A roundhouse is a dis-
agreeable place to work in at the best. If a man works in a
freezing temperature, in wet and filthy pits, he is not apt
to have much energy left when some emergency demands
extra effort.

There is no more discouraging place than a roundhousem winter when everything is going wrong. It is not to be
wondered at that in some cases last winter the men, over-
whelmed by the blizzards, gave up and went home. This
wmter the railroads have resting on them the responsibihty
of keeping munitions and supplies moving to our boys in
France. We vmst keep the roads running. We must not
have a single roundhouse shut down at any time. There an-
a few weeks left before cold weather will set in and ever>-
roundhouse man, during that time, should do all he can to
get his terminal in condition to meet the unexpected.

NEW BOOKS
Government Iron end Steel Priees.~(, in. by ,S in., 78 p.ngcs. bound in paper

Plililished by the I'enton PnblisIiinK Company, Cleveland Ohio
Price $1.

Owing to the nuuibcT of extensions and revisions in the gov-
ernment prices for iron and steel since they were first fixed
by the government with the aid of the American Iron & Steel
Institute, the above manual was prepared to meet a need for
complete price lists in convenient form. It covers the regu-
lations to June 22, when President Wilson reaffirmed all iron
and steel prices then in effect, with the exception of Lake Su-
perior ore, for the third quarter, ending September .30, 1918,
In addition to the tables of ba.sc prices which cover 62 pages,
the book contains the official announcements, a directory of
the committees and members, several curves showing the range
of prices of various metals since the beginning of the war.
;m(l other information of interest.

Let Your Money Work for Umli- .S.ini.



Organize for the Liberty Loan
Elaborate Preparations Being Made to Make the

Fourth Campaign a Gigantic Success on the Railways

THE railway men of the United States are out to make

a new record for Liberty Bond subscriptions in the

coming Fourth Lilierty Loan Campaign. They sub-

scribed for the first loan on a creditable scale, the)- doubled

their first loan totals in the second campaign, and then they

considerably more than doubled their second loan totals in the

third campaign. If histon,- repeats itself, as they say it does,

the fourth loan totals are going to make the world sit up and

take notice.

No stone i? <;oing to be left unturned to secure a lug sub-

scription. Under Director

General McAdoo's leadership

as expressed in Circular No.

56, the regional directors are

instructing their federal and

general managers to organize

the railroads and as in the

Third Loan campaign there

will be a great number of

committees reaching every

man in railway service.

UNITED STATES RAILROAD ADMINISTRATION
OFFICE OF THE DIRECTOR GENERAL OF RAIIROACS

WASHINGTON, SEPTEMBER 18, 191S

CIRCUL.\R XO. 56

It is the intention of the

director general that a copy

of Circular No. 56 should be

given to ever>- railway man.

The circular in question has

two pages, the first reading

as reproduced in the center

of this page and the other

giving the details of the loan

and the methods of subscrib-

ing on tlie partial payment

plan. Employees will be al-

lowed to pay for their bonds

in eight monthh' pa)-ments,

but in cases where third loan

payments are still being

made the eight months pe-

riod may be dated from the

first of the year. The full

details are given in the cir-

cular as follows:

The Fourth Liberty Loan cam-

paign will begin on September 38

and close October 19, and in order

to encourage employees to subscribe

thereto federal managers are au-

thorized to take such amount of

the bonds as may be necessary to

care for such subscriptions, and cur-

rent federal funds may be used as

bonds. . . .

Officers and employees will be permitted to pay in installments covering

a period of not exceeding eight months, provision being made so that

such installments may be paid by deduction on the pay roll.

In connection with the Third Liberty Loan it was permitted that pay-

ments on new ^ubsc-iptions might begin at the expiration of the period
covering installment payments on subscriptions to the Second Liberty
Ixtan, in order to avoid making payment on both subscriptions at the
same time.

For that reason payment to the Third Liberty Loan in many cases will

not be completed until Tune. 1919. Since the last loan, however, employees
generally have received substantial increases in wages, and therefore it

is unnecessary to avoid the making of payments on two subscriptions at

the same time

Payments on subscriptions to the Fourth Liberty Loan may, however,
when the subscriber is also making payments on subscriptions to the

Third Liberty Loan, commence with the month of January, 1919, the

period of eight months running therefrom. In cases where employees

CIRCULAR NO. 56

The patriotic support of railway employees to the Th'rcl Liberty

Loan was more than gratifying. On some railroads practically every

employee became a subscriber for one or more of these bonds

Xow th.nt llio Fourth Ijibcrty Ijonn is about to begin, I earnestly

urge all railroad officials and employees to cooperate in securing a

"100 per cent" result on every railroad. I believe that where th'.'

officials and employees unite in a patriotic support the response will

be even more gratifying than that to the Third Liberty Loan.

I realize that there are many instances where raili-oad employees

are not financially able to assume additional obligations. In such

instances there should be no criticism of the failure of an employee

to subscribe to the I'ourtli Liberty Loan. I bcliL've, however, tliat

when the urgency of the need is presented to employees that few w ill

fail in their financial support of the fiovcrnment.

My attention has been called to the fact that in the past lo:tns

many employees have subscribed through their banks and through

other agencies than the railro:ids. Xo criticism should be made
against employees for subscribing to homls in this way, but it is a

matter of pride to the Railroad Administration that ihc- emplovccs

on each railroad shall receive the credit for all aibscriptions they

make.

Oovernment bonds are the safest investment in the world, an 1 in

making such an investment railroad employees at the same tinu h ive

an opportunity to help win the war and give needed support to vnv

noble sons and brothers who are risking and giving their lives ui>on

the battle fields and upon the seas.

I hope that 100 per cent of the railroad employees will subscribe

to the bonds of the Fourth Liberty Loan. I can think of nothing

nmrc inspiring than the great body of railroad employees etfcctively

banded together to work for the success of the Fourth Liberty Loan,

and I urge upon each railroad employee patriotically to do his .-^hare.

In Ibis way we can shorten the war, save many lives, and bring a

glorious victory to America and to democratic principle everywhere.

are not making psy""""- on subscriptions to Third Liberty I^an bonds,

payments shall begin with the pay roll for the last half of October, 1918.

Employees will be credited with interest on bonds during the period

of installment payments, and will be charged interest on deferred payment

both al 4'i ncr cen'. When the last installment payment is made the

bond will be delivered to the subscriber. Adjustment of interest will

be made in the last month's installment payment. Coupon (covering

interest which matures during the period of installment payments) will

be detached by the federal treasurer and the interest ccllected. Sub-

scribers will, however, receive proper proportionate credit on account of

such coupons in the adjustment of interest to be made in the last install-

ment payment, as de-cribcd above.

Should employees leave the service before completion of the payments,

the amount pa-.l will l.c refunded without interest.

Employees may pay for bonds in

full at the time of subscription; or,

if they subscribe on the installment

l)Ian, they may at

the unpaid installn

receive the bonds.

Employees should not hesitate to

place their subscription with the

federal treasurer of the road on
which they are employed for fear

that their local district may not
receive credit for subscriptions, for

arrangements are being made so

that the subscriptions of railroad

employees will be reported accord-

ing to their homes, and the local

district will in each case receive
corresponding credit to apply toward
its quota.

Instructions are being issued to

regional directors relative to the
f('rmation of committees, etc., to or-

ganize and promote this work, with
which committee when appointed all

railroad employees are urged to co-

operate.

While bonds are being issued in

both coupon and registered form, I
advise and urge that employees sub-
scribe for registered bonds, which
in case of loss or destruction by
fire will be replaced by the L'nited
States Treasury.

Genera! of Railroads.

as necessary in paying for such

In addition to sending out

the circulars the director gen-

eral has sent a letter to all

regional directors instructing

them further concerning the

extensive and intensive cam-
paign for Loan subscriptions.

Each regional director is

doing his part to help the

campaign along and long let-

ters of instruction have been

sent to every federal and
general manager the country

over. In addition to sug-

gesting methods of appeal to

the men, and directing the

prompt printing of circulars,

subscription blanks, etc., these letters have advised the federal

and general managers concerning the form of organization

and procedure which should secure the best results. The
eastern regional director in his letter emphasizes that, "No
effort should be spared to make this campaign an overwhelm-

ing success."'

Committees will be established at each shop composed of

three or more of the officers in charge and employees. It

may be necessary that further subcommittees be appointed

to cover outlying shops.

All subscriptions received from railroad employees will

be credited to the local committees according to the resi-

dences of the subscribers.

Snpport the Nation to Yonr Utmost.



First Standard 0-8-0 Switcher
Built by the American Locomotive Company; Total

Weight 214,000 Lb.; Tractive Effort 35,000 Lb.

THE nrst of the standard switching locomotives de-

signed by the United States Railroad .\dmini3tration

has been recently completed at the Pittsburgh works of

the American Locomotive Company. The locomotive is of

the 0-8-0 t\-pe, of which 150 have been ordered for this

year's production, to be distributed among 17 different rail-

roads. These engines are designed on the basis of 55,000
lb. axle load and have a total weight of 214,000 lb. The
driving wheels are 51 in. in diameter and the cylinders 25

in. in diameter by 28 in. stroke. With 175 lb. boiler pres-

sure, the tractive effort is 55,000 lb.

The ratios indicate that for the service intended, the loco-

the Chamber.-, inside connected type, the stem extending
through a gland on the back head, located 8^4 in. to the
right of the vertical center line. The boiler is fitted with a
Security brick arch, Type A superheater and Franklin fire-

door. The main frames are each cast in one piece and are 5

in. wide throughout, except for the slab section at the rear end.
Here the width is reduced to lyi in., with a depth of 13]^ in.,

this section being increased for 30 in. at the extreme rear
end where the deck plate is bolted to the frame, to 3 in. in
width by 18 in. in depth. The upper rail is 6% in. deep
over the pedestals and 5}i in. deep at the smallest section

between the pedestals. The lower rail is 4^ in. in depth

-zr$--i.,)Zii^— ,«•.-—_. f/J—_:^

The United States Railroad Administration Standard 0-8-0 Type Locomotive

motives have ample boiler capacity. The boiler is of the

straight top type with a telescopic barrel, tlie outside diam-
eter of the first ring being 80 in. There are 230 two-inch

tubes, laid out with ^-in. tube sheet spacing and 36 5J4-
in- flues with %-in. tube sheet bridges. The tubes and
flues are 1 5 ft. long over the sheets. The firebox is designed
with a horizontal mudring and does not include a com-
bustion chamber.

The dome is located on the second barrel course. It is

32 in. in diameter and the throttle valve is placed well

forward to permit the boiler to be entered without the neces-

sitv for n-moving the throttle. The throttle rigging is of

over the binders and SJg in. at the minimum section. Under
the cylinders tiie section is increased to 9^^ in. deep. There
is no front deck casting; the bumper casting is attached
directly to the front end of the frame rails by means of 1-in.

tlanged angle plates.

'llie details of the running gear follow very closely in

design those of the standard Mikado type locomotives, de-
scriptions of which have already been published.* The
piston is of the single plate, dished section type, the specifica-

tions calling for either cast or rolled steel. The bull ring is of

•Sec the Railway Mechanical Engineer for August, page 436, and Sep-
icmbcr, pa^e 491.

Have Vou .Subsrrilicd to Your Limit?
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gun iron, riveted in jjlace on the steel piston and fitted with

two H-in. by Js-in. gun iron packing rings. The face of

the bull-ring is 4.'^ in. wide, increased to a width of 7 in.

at the bottom for 45 dcg. on either side of the vertical center

line. The crosshead is of the same design and interchange-

able in detail with that used on the light Mikado type loco-

motive. Pa.xton-Mitclicll metallic packing is used for both

valve stems and piston rods.

Steam is distributed by a 14-in. piston valve, which is

interchangeable with that used on both the light and heavy
Mikado ty|ie locomotives, as are also the valve chamljer

solidated safety valves, Ashton steam gages. Murden 2-in.

llanged blow-off cocks, Sargent quick acting Ijlower valve

with Barco smoke bo.\ fittings, Hancock No, 11 non-lifting

injectors, Nathan five-feed lubricators, Franklin flexible

pipe couplings and the Radial buffer and Unit Safety draw-

bar between tlie engine and tender.

The princi]ial data and dimensions are as follows:

General Data.

fiage 4 ft. 8;; in.

Service Switching
Fuel Bit. coal
Tractive effort 55,0(K) lb.

Cross Sections of the Standard Eight-Wheel Switcher

heads. The engines are fitted with the Baker valve motion

and tlie Ragonnet power reverse gear.

Three standard tenders have been designed to meet the

requirements of all the standard t\f)es of locomotives. These
have 8,000 gal., 10,000 gal. and l'2.000 gal. capacity- respect-

ively. The 8,000-gal. tender will be used with both the six

and eight-wheel switching t}-pe locomotives. The tank is of

the rectangular type ordinarily used with road engines and is

carried on a Commonwealth cast steel frame. It is 27 ft.

order -14.000 1b.

J14,000 lb.

nd tender in working order .381.900 lb.

; 15 ft.

15 ft.

\\"eight in working
Weight on driver
Weight of engine j

Wheel base, drivir
Wheel base, total.

Wheel base, engine and lender 52 ft. IpV

Ratios

Weight on drivers ~ tractive effort. .3.9

Total weight -H tractive effort.
Tractive effort X diam. drivers -v- equivalent heating surface* 700.0
Equivalent heating surface* -i- grate area 80.5
Firebox heating surface -r- equivalent heating surface.* per cent 5.7
Weight on drivers -f equivalent heating surface* 57.3
Total weight -7- equivalent heating surface* 57.3

,UA<,f|< /(PJ ->i k-^=

Boiler for Standard Eight-Wheel Switching Locomotive

long by 10 ft. wide bv 5 ft. 1 in. high and has a coal capac- J.°''?'"« •'°'J'
cylinders ,;::, '5' "h/'-

,•<,. ^c 1 /L 4. T-i' i 1 • .- " 1 •, , T Equivalent heating surface* -=- vol. cylinders 244.3
It}' 01 10 tons. Ihe tank is htted with the Locomotive Grate area -^ vol. cylinders ...2.9

Stoker Companv's coal pusher. The four-wheel trucks are CvHnticrs

built up with cast steel side frames and bolsters, and are
T"^-"^'" ="<^ ^'^o''^ • 25 in. by 23 in.

fitted with 33-in. cast steel wheels mounted on axles having Kind .'."'."!"
Piston

6-in. bv 11-in. journals. The trucks have a wheel base of C'^"!^'" ,• ;M !"
-fiiX- J ^ t - r - ^ 1

Great travei , 6js in.
:> ft. 10 in. and are spaced l.-^ ft. 10 in. between centers. steam lar 1 in.

.\mong the more important specialties are three 3-in. Con- S^.r Mfgefr. :::.':;;;;;.';.':;:.;:.":;."::::::.".":;.'::::.:::::;;:;i;i I":

Make the Fourth Loan a Success!
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ll'hcels

Driving,
_ diameter over tires 51 in.

Driving journals, wain, diameter and length 10 in. by 12 in.

Driving jotimals, others, diameter and length 9 in. by 12 in.

Boiler.

Style Straight top
Working pressure 175 lb. per sq. in.

Outside diameter of first ring 80 in.

Firebox length and width 102 '4 in. by 66 Ji in.

Firebox plates, thickness Crown, sides and back, ^ in.; tube, y* in.

Firebox, water space Front. 5 in.; sides and back 4J^ in.

Tubes, number and outside diameter 230—2 in.

Flue5, number and outside diameter 36—5^ in.

Tubes and flues, length IS ft.

Heating surface, tubes and flues 2,569 sq. ft.

Heating surface, firebox including arch tubes 212 sq. ft.

Heifing surface, total 2,781 sq. ft.

Half Sections Through the Firebox Showing the Tube
Sheet Layout

Superheater heating surface 673 sq. ft.

Equivalent helting surface* 3,737 sq. ft.

Grate area ' 46.6 sq. ft.

7 endc-
Tank Water bottom
Frame Cast steel

Weight loaded 167,900 )b.

Wheels, diameter _ 33 in.

lournals, diameter and length 6 in. by 11 in.

\Vater capacity 8,000 gal.

Coal capacity 16 tons

* Equivalent heatir.tr si-rface =: total evaporating Iieating surface + 1.5

Libert V Mutuk Cylinders.—While formerly all auto-

mobife engines and American aviation engines had cast iron

cylioders, the J. G. Brill Company of Philadelphia, railway

car builders, are making steel cylinders for some of the Liberty

motors by a process e.xactly similar to that used for makini;

shells. A steel billet, almost white-hot, is placed in a mold

of the prq>er size for the outside of the cylinder; then a

plunger ofjerated by hydraulic pressure is forced into the steel.

The result i.s a steel cup with thin walls, all ready to be ma-

chined into a finished cylinder. After this the sheet steel

outer casing that forms the space for the water-jacket is at-

tached by the electric welding process. Steel cylinders f(jr

Lilierty motors are also being made by the Ford ^Iotor Com-

pany, which devi.scd a method of prwlui ing steel cylinders

fKi! of tubir..' — r/;e U'orUr.s ]VorI;.

FURTHER INCREASE IN WAGES TO
MECHANICAL DEPARTMENT MEN

Director General Mc.\doo on September 5 issued Supple-

ment 7 to General Order 27, granting further increases in

wages to all clerks, station employees, stationary enginemen,

boiler-washers, power transfer and turntable operators, and
common laborers in shops, roundhouses, stations, storehouses

and warehouses. It contains.general rules for promotion and
adjustments of grievances.

The new rates are effective as of September 1, 1918. Back
pay from January 1, 1918, not already paid out, will, of

course, be based on the rate established in General Order 27.

Under these supplements, the eight-hour day is established

tliroughout for these emploxees. with overtime up to 10

hours on a pro rata basis with time and one-half thereafter.

SUPPLEMENT 7 TO GENERAL ORDER 27

Effective September 1, 1918, superseding General Order 27,

and in lieu tliereof, as to the employees herein named, the fol-

lowing rales of pay and rules for overtime and working con-
ditions for all clerical forces in all departments, and for certain

employees in stations, storage or terminal warehouses, docks,

storehouses, shops and yards, upon railroads under federal con-
trol, are hereby ordered

:

ARTICLE I.—R.\TES OF P.^Y

(a) For all einployees who devote a majority of their time to

clerical work of any description, including train announcers,
gatemen, checkers, baggage and parcel room employees, train

and engine crew callers and the operators of all office or station

equipment devices, (excepting such as come within the scope
of e-xisting agreements or those hereafter negotiated with the

railroad telegraphers), establish a basic minimum rate of $62.50
per month ; and to tliis basic minimum rate and all rates of

S62.50 and above, in effect as of January 1, 1918, prior to the

application of General Order 27, add S25 per month, establishing

a minimum rate of $87.50 per month.
(b) This order shall apply to chief clerks, foremen, sub-

foremen and other similar supervisory forces of employees herein
provided for.

(c) For office boys, messengers, chore boys and other em-
ployees under 18 years of age filling similar positions, and
station attendants, establish a basic minimum rate of $20 per
month, and to this basic minimum rate and all rates of $20 per
month and above, in effect as of January 1, 1918, prior to the

application of General Order 27, add $25 per month, establishing

a minimum rate of S45 per month.
(d) For all other employees not otherwise classified, such as

janitors, elevator and telephone switchboard operators, office,

station and warehouse watchmen, establish a basic rate of $45
per month, and to this basic minimum rate and all rates of $45
per month and above, in effect as of January 1, 1918, prior to the
application of General Order 27, add $25 per month, establishing

a minimum rate of $70 per month.
(e) The same increases provided for in Sections (a), (b),

(c) and (d) of this article, shall apply to employees named
therein paid on any other basis.

(f) The wages for new positions shall be in conformitj' with
the wage for positions of similar kind or class where created.

.\R1ICLE 11.—ST.\TIOX.\RV EXGINEERS (sTEAM), FIREMEN .\XD

POWER HOUSE OILERS

(a) I^'or all stationary engineers (steam), establish a basic

minimum rate of $85 per month, and to this basic ininimum rate,

and all rates of $85 and above, in effect as of January 1, 1918,

prior to the application of General Order 27, add $25 per month,
establishing a minimum rate of $110 per month.

fb)" This order shall apply to chief stationary engineers.

(c) For all stationary firemen and power house oilers, estab-
lish a basic minimum rate of $65 per month, and to this basic

minimum rate, and all rates of $65 and above, in effect as of
January 1, 1918, prior to ihe application of General Order 27,

add $25 per month, estaliHshing a minimum rate of $90 per
month.

ARTICLE III.—LOCOMOTIVE BOILKR W.\SHERS.

For all locomotive boiler washers who were on January I,

1918, prior to the application of General Order 27, receiving less

than 26 cents per hour, establish a basic minimum rate of 26
cents per hour, and to this basic minimum rate, and all hourly
rates of 26 cents and above, add 12 cents per hour, estalilishing

a minimimi rate of 38 cents per hour, provided that the ma.Ki-
Muim .••hall noi exceed 50 cents per hour.

lloiiiU! Itack Up the Boys in France.
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ARTICLE IV.—I'OWKK TKA.NSIKK .\NU TL-KNTABLt OW;R.\TORS

For all operators of power driven transfer and turntables who
were on January 1, 1918, prior to tlic a)iiilioatiuii uf ('icneral

Order 27, receiving less than 21 cents per hour, establish a

basic minimuin rate of 21 cents per hour, and to this basic mini-

mum rate, and all hourly rates of 21 cents and aliove, add 12

cents per hour, establishing a minimum rale of 33 cents per

hour, i)rovided that the ma.ximum shall n.^t exceed 45 cents

per hour.

ARTICLE V.—SHOP, ROU.NDHOUSE, ST.\T10.V. STOREHOUSE AXD W.VRK-

HOUSE EMPLOYEES (EXCEPT EMPLOYEES PROVIDED FOR

IN HARBOR awards).

(a) For all laborers employed in and around shops, round-

houses, stations, storehouses and warehouses ( except employees

provided for in harbor awards), such as engine watchmen and

wipers, fire builders, ashpitmen, boiler washer helpers, flueborers,

truckers, stowers, shippers, coal-passers, coal chute men, etc.,

who were on January 1, 1918, prior to the application of General

Order 27. receiving less than 19 cents per hour, establish a basic

minimum rate of 19 cents per hour, and tn this liasic minimum
rate, and all hourly rates of 19 cents and above, add 12 cents per

hour, establishing a minimum rate of 31 cents per hour, provided

that the maximum shall not exceed 43 cents per hour.

(.b) For all common labor in the departments herein referred

to and not otherwise provided for, who were on January 1.

1918, prior to the application of General Order 27. receiving less

than 16 cents per hour, establish a basic minimum rate of 16 cents

per hour, and to this basic minimum rate and all hourly rates

of 16 cents and above, add 12 cents per hour, establishing a

minimum rate of 28 cents per hour, provided that the maximum
shall not exceed 40 cents per hour.

ARTICLE VI.—MONTHLY, WEEKLY OR DAILY RATES.

For all monthly, weekly or daily rated employees, in the de-

partments herein referred to, and not otherwise provided for,

increase the rates in effect as of January 1, 1918, prior to the

application of General Order 27, on the basis of $25 per month.

ARTICLE VII.—MAXIMUM MONTHLY WAGE.

No part of the increases provided for in this order shall apply

to establish a salary in excess of $250 per month.

ARTICLE VIII.—PRESERVATION OF RATES.

(a) The minimum rates, and all rates in excess thereof, as

herein established, and higher rates which have been authorized

since January 1, 1918, except by General Order 27, shall be pre-

served.

(b) Employees temporarily or permanently assigned to

higher rated positions, shall receive the higher rates while occu-

pying such positions; employees temporarily assigned to lower

rated positions shall not have their rates reduced.

ARTICLE IX.—EXCEPTION

The provisions of this order will not apply in cases where

amounts less than $30 per month are paid to individuals for

special service which only takes a portion of their time from out-

side employment or business.

ARTICLE X.—HOURS OF SERVICE

Eight consecutive hours, exclusive of the meal period, shall

constitute a day's work.

ARTICLE XI.—OVERTIME .\ND CALLS

(a) Where there is no existing agreement or practice more
favorable to the employees, overtime shall be computed for the

ninth and tenth hour of continuous service, pro rata on the actual

minute basis, and thereafter at the rate of time and one-half

time. Even hours will be paid for at the end of each pay period

;

fractions thereof will be carried forward.

(b) When notified or called to work outside of established

hours employees will be paid a minimum allowance of three

hours.
(c) Employees will not be required to suspend work during

regular hours to absorb overtime.

ARTICLE XII.—PROMOTION AND SENIORITY

(a) Promotions shall be based on ability, merit and seniority;

ability and merit being sufficient, seniority shall prevail, except,

however, that this provision shall not apply to the personal office

forces of such officers as superintendent, trainmaster, division

engineer, master mechanic, general freight or passenger agent,

or their superiors in rank and executive officers. The manage-
ment shall be the judge, subject to an appeal, as provided in

Article XIII.
(b) Seniority will be restricted to each classified department

of the general and other offices and of each superintendent's or

master mechanic's division.

(c) Seniority rights of employees referred to herein, to: (1)

Xew positions, (2) vacancies: will be governed by i.aragraphs

(a) and (b) of this article.

(d) Employees declining promotion shall not lose their

seniority.

(e) Employees accepting promotion will be allowed 30 days
in which to riualify, and failing, will be returned to former
position without loss of seniority.

(f) Xew positions or vacancies will be promptly bulletined

for a period of \'ne days in the departments where they occur.

Employees desiring such positions will file their ai<plicalions

with the designated official within that time, and an apiiointment

will be made within 10 days thereafter. .Such posilinn or va-

cancy may be filled temporarily pending an assignment. The
name of the appointee will immediately thereafter be posted
where the jjosition or vacancy was bulletined.

(g") In reducing forces, seniority shall govern. When
forces are increased employees will be returned to the service

and positions formerly occupied, in the order of their seniority.

limployees desiring to avail themselves of this rule must file

their names and addresses with the proper official. Employees
failing to rcpurt for duty or give satisfactory reasi-n for not do-
ing so within seven days from date of notification will be con-
sidered out of the service.

(h) A seniority roster of all employees in each classified de-
partment who have been in the service si.x months' or m>ire,

showing name, date of entering the service and the date df each
promotion or change, will be posted in a place accessible to, those
atTected.

(i) The roster will be revised and posted in January of each
year, and shall be open to correction for a perio.i of 60 days
from date of posting, on presentation of proof of error by an
employee or his representative. The duly accredited representa-
tive of the employee shall be furnished with a copy of /Toster

upon written request. '..

ARTICLE XIII.—DISCIPLINE AND GRIEVANCES

(a) An employee disciplined, or who considers himseflf un-
justly treated, shall have a fair and impartial hearing, provided
written request is presented to his immediate sui)erii r within
five days of the date of the advice of discipline, and the hearing
shall be granted within five days thereafter.

(b) A decision will be rendered within seven days after

the completion of hearing. If an appeal is taken it must be
filed with the next higher official and a copy furnished the of-

ficial whose decision is appealed within five days after date of
decision. The hearing and decision on the appeal shall be
governed by the time limits of the preceding section.

(c) At the hearing or on the appeal the employee may be
assisted by a committee of employees or b}" one or more duly
accredited representatives.

(d) The right of appeal by emploj'ees or representatiyes, in

regular order of succession and in the manner prescribed up to
and inclusive of the highest official designated by the railroad,

to whom appeals may be made, is hereby established.

(e) An employee on request will be given a letter stating

the cause of discipline. A transcript of evidence taken at the
investigation or on the appeal will be furnished on request to

the employee or representative.

(f) If the final decision decrees that charge^ agaiijSt the em-
ployee were not sustained, the record shall be cleared of the

charge; if suspended or dismissed, the emplojee shall be re-

turned to former position and paid for all time lost.

(g) Committees of employees shall be granted leave of ab-
sence and free transportation for the adjustment of differences

between the railroad and the employees.

ARTICLE XIV.—RULES FOR APPLICATION OF THIS ORDER

(a) It is not the intention of this order to change the number
of days per month for monthly paid employees. The increases
per month provided for herein shall apply to die same number
of days per month which were worked as of January 1, 1918.

(b) The paj- of female employees for the same class of
work shall be the same as that of men, and their working con-
ditions must be healthful and fitted to their needs. The laws
enacted for the government of their employment must be
observed.

.ARTICLE XV.—INTERPRETATION OF THIS ORDER

The rates of pay and rules herein established shall be incor-

porated into existing agreements, and into agreements which
may be reached in the future on the several railroads, and should
differences arise between the management and the employees of

any of the railroads as to such incorporation, intent or applica-

tion of this order prior to the creation of additional railway
boards of adjustment, such questions of difference shall be re-

ferred to the director of the Division of Labor for decision, when
properly presented, subject always to review by the director
general.

Agreements or practices, except as changed by this order, re-

main in effect.

Lend the Way They Fight



Traveling Engineers' Convention
A Meeting Full of Patriotism and Zest. Fuel Con-
servation and Other Important Problems Discussed

THE twenty-sixth convention of the Traveling Engineers
was held at the Olympic Tlieatre. Chicago, September
10, B. J. Feeny, fuel supenisor. southern region, U. S.

R. A., presiding. The meeting was opened with an invocation
by Bishop Fallows.

t

ADDRESS BY PRESIDENT FEENY
The government of the United States has taken control of

the railroads and has placed the Hon. \^". G. McAdoo in
charge of them as director general of the United States Rail-
road Administration. This association stands absolutelv
loyal to him first, last and at

all times.

We are all in the service of

the government and we must
render our service to the

greatest extent. Each and
every one of us must do all

in our power to obtain the

maximum efficiency from
men, material and supplies.

It becomes the sacred duty

of every true and loyal

American to concentrate his

thoughts, his energy and his

very life, if necessary, to the

supreme task of winning this

war. If we fail to win this

war the liberty so dear to the

hearts of the American

f>eople will be a thing of the

past.

This association is one of

the vitally important factors

in winning the war, for with-

out good transportation our

men, money and munitions

would be useless. Man
pow^er and motive power will

win the war. They are today

the two greatest necessities.

and any preventable waste in

this world's cris.s is inexcus- ^- •'•

able and indefensible. Upon President, Traveling

members of this association

rests a great responsibility in conserving men and material,

and for the part you are playing in this war you are not alone

answering to yourself and your government, but you are an-

swering to the boys over there who are winning the war. Con-

servation is of prime importance—conservation of every kind.

Con.servation of fuel is of vital importance. With the expan-

sion of our war industries, the increased demand for fuel for

our navy, shipping board and railroads, the most drastic fuel

economy must be enforced if this country is to escape a most

serious fuel shortage next winter.

Greater efficiency must be obtained than ever liefore and

this must be done by education and co-operation. It is pos-

sible to get better results from nearly all railroads with

practically no additional expense, if every one will profit by

his experience and put the knowledge so gained into effect.

We should analyze what can \>t done under jiresent conditions

on the railroads which we serve and then make such recom-

mendations as will be justified under win-the-war conditions.

Our government wMnts conservation

—

willing conservation

if possihlf. It will enforce consen-ation if necessary, and
from now on let ever)- man of this association who loves

.America and liberty say "I will conser%-e. I will put my
best eftorts forth every day in order that my country will win
this war."

In reviewing the requirements and duties of traveling

engineers on the various roads, I find that there is a lack
of uniformit}- as to just what is required of them. Standard-
ization of the duties of traveling engineers is necessary to

render efficient service. Familiarity of its detail is essential

on account of the large number of inexperienced men that
are being placed on the loco-

motives due to the great num-
ber of experienced men who
have responded to the call of
our country to take up arms,
and I earnestly recommend to
you

—

First—To apply yourselves

entirely to the management
and operation of locomotives.

S e c o n d—To co-ojjerate

with the various operating de-
partments.

Third—By making sug-
gestions for the improving of
conditions which come to

your attention in the per-
formance of your locomotive
duties.

The Railway Supplymen's
Association has arranged for

our benefit a splendid exhibit

of interesting locomotive sup-
plies and their representa-

tives are here to explain the

merits of their material and
devices. Much credit is due
to the supplymen for their

educational work, for we
have learned from them the
most successful way to apply

^^"^
, .

and operate the material and
ngineers' Association , '^

, . , .

devices which increase the

efficienc)- of the locomotive.
\\\ imiiilHTs should spend as much time around, and give as
mucli attention as possible to, the exhibits. It is far more
necessary than ever Ijcfore on account of the distribution of
government standard locomotives.

_
On the twenty-eighth day of this month every man in the

United States will be facing a financial obligation. A little
forethought now, a little economy, a little inconvenience, will
enable you to meet this obligation and it will give rou a warm
feeling in your heart when you have fulfilled it. The obli-
gation I refer to is the Fourth Liberty Loan.

In entering this war we have taken upon ourselves a great
responsibility, and one which will command the labor and
senice of every citizen. We must contribute the men and
material necessary to reach a turning point and to keep
that point behind us forever We are in the war and we
must win the war!

I recommend that our secretarj' l:,e authorized to send a
telegram to the President of the United States, Hon. Woodrow
Wilson, ami to the Hon. W. G, McAdoo, director general,

Let Your Money Work for Uncle Sam.
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Inited St;^te^ Railroad Administration, informing them we

are in convention to help win the war and reaffirm our

pledge of full support.

ADDRESS BY FRANK McMANAMY

Ihere has never been a time in the histor}' of American

railroads when the motto of the Traveling Engineers" Asso-

ciation, which is. "To improve the locomotive service on

American Railroads." meant as much as it does today. And

there is no man in railroad service who can do more to im-

jtrove the locomotive ser\-ice on American railroads tlian the

traveling engineer, if he is given i^roper support. The con-

vention of the Traveling Engineers' Association was there-

fore autliorized by the Railroad Administration because of

the value men wlio are on the firing Ime of railroad opera-

tion obtain from a convention of this kind, where tliey can

interchange ideas and discuss problems and difficulties which

all of us must meet and overcome if the national railroad

svstem is to be successfully operated.

Under government operation the work and the difficulties

of the traveling engineer have l^een greatly increased. He

is apt to be called upon to look after even,^ known tj-pe of

locomotive and is expected to obtain equally good results

out of all of them.

When I issued instructions to increase shop hours to 70

per week, which, roughly speaking, meant an increase of 20

per cent in shop efficiency and shop output, the response of

the railroad employees was extremely gratifying and we have

vet to find the first instance where after knowing that it

was the desire of the government tliat the shop hours be in-

creased, that the men refused or failed to work the desired

number of hours. The same is true of the men in road

service, and men in hundreds of instances gave up their rest

period to prevent locomotives, which could not be properly

housed, from freezing up and thereby being disabled. The

increase in hours in railroad shops has enabled us to increase

the number of locomotives repaired about 500 each week

over the corresponding week last year and to decrease the

{percentage of locomotives which are out of service for re-

pairs requiring more than 24 hours from over 18 per cent

to a fraction above 14 per cent.

Everyone knows the difficulty of building up the condition

of motive power during a period of hea\-y business, and par-

ticularly when there is a shortage of skilled labor at the

same time; but this has been accomplished by the govern-

ment during the most tr}ing period in the histor}- of the

.\merican railroads.

Wlien the director general assumed control of the railways

it became possible for the first time in the history of the

country to adopt and enforce standards. The necessit}', dur-

ing the past winter of transferring locomotives from one line

to another and the difficulty experienced in making repairs

to such locomotives, when away from their home lines, em-
phasized the importance of standardizing locomotive con-

struction and this was at once started through the medimn of

a committee composed of well known mechanical department

officials from ditterent sections of the country. As a result

of the work of this committee 12 standard specifications for

focomotives were agreed upon and 1514 United States stand-

ard locomotives have already been ordered and the locomo-
tives are now being constructed at the rate of about 50 per
i\eek.

That the standardization of locomotives will facilitate not
only the repairs to locomotives and the building of new ones
has already been demonstrated. Isecause when standard draw-
ings and patterns have been made it eliminates further delay
either in the drafting room or in the pattern shop and enables
larger quantities of material to be ordered. ^Mechanics also

work to better advantage on locomotives of the same general
t\T>e and dimensions.

President Wilson, on April 15. 1Q17. said:

"To the men who run the railways of the countrj-, whether they be nian-

-gers or operative employees. let nie say that the railways are the arteries

of the nation's life, ancf that upon them rests the immense responsibility

of seeing to it that thisc arteries suffer no obstruction of any kind, no

inefficiency or slackened power."

The traveling engineer comes more closely in contact with

the men who operate the locomotives of the country than

any other railroad official and can do more to prevent the

"Inefficiency and slackened power." referred to by President

Wilson than any other railroad official.

While the duties of the traveling engineer can be sub-

divided into a multitude of different items they can be

broadly covered under two heads. First, to see that the

motive power is kept in good condition for service. Second,

to see that it is efficiently and economically operated. Do
not understand from this 'that the traveling engineer is sup-

lX)sed to look after the operation of shops and roundhouses

l)ecause that is a different line of work, but he should see that

all defects which develop in sers-ice which prevent economical

and efficient performance, should be properly reported and he

?hould insist that repairs be made before the locomotive is

returned to ser\-ice; to earn,- this out successfully his orders

to hold a locomotive for repairs should be obser^•ed the same

as the orders of federal inspectors. Locomotives should not

be oft'ered for ser\-ice unless they are in a condition to make

a successful trip and the traveling engineer should, as far as

possible, see that they are not permitted to go into sen-ice un-

less in good condition. The traveling engineer should know

the COTidition of ever}- locomotive imder his charge and

should see to it that they are shopped for repairs before their

condition becomes such that they might reasonably be ex-

pected to cause failure on the road. Instructing enginemen

as to the proper and efficient performance of their work is not

the least of his duties, and the man who is most successful

in having the locomotives properly maintained will obtain

the greatest degree of co-operation from the enginemen

under him and without this his road will be exceedingly

rough.

The economic use of fuel is one of the things that is usually

under the direction of the traveling engineer and to bring this

about he must have the co-operation of the shopmen, the

engineers and the firemen. Instructing enginemen as to the

proper use of the air brake, operation of the locomotive,

transportation rules and proper methods of firing are some

of the things which he must look after in addition to the

general condition of the locomotives while he is on the road.

This no doubt sounds like a prett}- big contract, and so it

is, but it is only an outline of what is being successfully

done by the various traveling engineers.

It is particularly important at this time that every rail-

road man should do all in his power to promote efficiency in

locomotive" operation. \\'inter is but a few months away and
we should bear in mind the experiences of last winter and
make ever}- eft'ort to go into the coming winter with ever}'-

thing in the best shape it is possible to get it.

It requires about four tons of shipping to maintain one

.\merican soldier in France. We have already more than a

million and a half of our boys '"over there'' and it is proposed

to put as many more millions there as may be necessary

to carry the war to a successful conclusion. It is up to the

railroads not only to supply cargoes for this four tons of

shipping for each soldier, but to transport the material for

building the ships. During the coming winter ev^eri- railroad

man must prepare to do a little more and do it a little better

than he has ever done before.

Order No. 8. issued by the director general of railroads,

Februar}- 21, 1918, reads in part:

'-The government now being in control of the railroads, the officers and
i-mployees of the various companies no longer serve a private interest. All
now serve the government and the public interest only. I want the officers
::iid employees to get the spirit of the new er2."

Xo more important principle has been advanced in con-

nection with the government operation of railroads.

Support the Nation to Your L tmosl.
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The government did not wish to assume, in addition to

the other burdens imposed upon it, the task of reorganizing

and operating the American railroads. There was no par-

ticular desire on the pan of the government or any sub-

stantial ponion of the American people to go into the rail-

road business at that time. The railroads were placed under

federal control because in the crisis brought about by the

war they had practicallj- ceased to function under private

management.
I shall not attempt to explain the reasons for this condi-

tion because they are many, and the important ones are well

kno^Ti. It is sufficient to state that in a national crisis, when
unusual and excessive burdens were placed upon the rail-

roads, when it became essential that the railroads should

operate at their highest efficiency as a national unit, the many
weak points in the plan of operating the railroads under

private management, in numerous systems or units had caused

such congestions in various centers of industr}- that the col-

lapse of the entire transportation system became imminent, at

a time when such a collapse would be a world wide calamity.

Xo organization with less authorir>- and power than the ftd-

eral government could control and direct such a huge task as

the nationalization of the .\merican railroads.

During the period immediately preceding the taking over

of the railroads by the government we have all heard many
railroad men express in a somewhat sarcastic spirit the wish

that the government would attempt to operate the railroads,

just to see what kind of a mess they would make of it. Such

expressions were doubtless made without having given care-

ful consideration to the faa that Uncle Sam has a score of

100 on eveiything that he has ever imdertaken. The United

States makes no failures. The question is no longer, can the

government successfully operate the railroads, because that

has already been demonstrated, the only question now- is. how
big a success is it going to be ? That question will be largely

determined by the spirit in which the principles laid down by
the President and the director general are carried out and no
body of men can do more to aid in carrying out those prin-

ciples than the members of the Traveling Engineers' Asso-

ciation.

Again quoting from Order Xo. S issued by the director

general of railroads

:

**Sapreme devotion to country, an invincible determination to perform
the imperative dnties of the hour while the life of She nation is imperiled
by war, must obliterate old enmities and make friends and comrades of
US all. There must be co-operation, not antagonism; confidence, not sv.s-

picion: mutual helfulness. not grudging performance: just consideration,
not arbitrary disregard of each other's rights and feelings: a fine discipline.

based on mutual respect and sympathy: and an earnest desire to serve tf^e

great public faithfullv and "fficiently. This is the spirit and purpose il'.at

"ust pervade every part and branch of the national railroad service."

The importance and the greatness of the service which
the American railroad men are called upon to render is. I

fear, not fully realized. Ever}one know? that we are in this

war to win and that we are going to win and the splendid

reports of the work of our boys in France leaves no doubt
in any one's mind as to what they are doing and what they

are going to do: but the thing that railroad men here must
realize is that they are an essential part of the .American

Expeditionarj- Force. That they are truly a part of the

American army. That they have an important link in the

chain of communication? with the front to maintain and to

operate successfully and that a failure of any part of our
transfiortation system is the only thing that can possibly

endanger the success of the .\llied arm}'. But such a failure

will not occur if we who are operating the railroads do
our hit as well as the bo}s who have gone across. Just as

sure a? Washington crossed the Delaware. Pershing with a
million of our boys behind him will cro=s the Rhine.

Mr. MrManamy sfoke e.xtemi)oraneou>ly of the ODt-rating

features of the gove. .ment standard locomotive?, which he
characterized a.s among the best ever designed. He said
there was nothing freakLsh about them and for that reason

it should be easy for the enginemen to Ijecome ^iccustomed

to them. He anticipated that they would eliminate the

troubles encoimtered in maintaining equipment borrowed from
other lines. This foreign power, ^Nlr. Mcilanamy stated,

was often held up for periods as long as 30 days, due to

delays in securing material with which to make repairs.

THE R.\ILWAYS IN THE WAR
BY SAMUEL O. DUNN
Editor of the Kiilnay A«e

On the first occasion when I addressed you (in 1911)
the two subjects pertaining to the railway business which
were uppermost in the public mind were those of advances
in rates and of operating efficiency. The Interstate Com-
merce Commission had just recently decided the first im-
portant case which the railway companies instituted to se-

cure general advances in rates. You will recall that the

commission refused to jjermit the advances upon the ground
that they were unnecessan.-.

The decision rendered at that time affords a striking con-

trast to certain steps which recently have been taken, and
which have resulted in passenger rates being advanced about

50 p>er cent and freight rates about 25 per cent. One can-

not help wondering what would have l:)een the course of

developments in the field of transportation if the Interstate

Commerce Commission had seen the light at thai time, and
granted the advances in rates which subsequent develop-

ments have conclusively demonstrated were needed.

Recalling that decision of the Interstate Commerce C(»n-

mission caused me to recall also the most sensational devel-

opment which occurred in the hearings in that case. This

was the attempt of Mr. Louis D. Brandeis. an attorney for

the shippers, to show that the railway managements, by the

application of the principles of so-called "scientific rnanage-

nient," could reduce their operating expenses one million

dollars a dav. The railways are now being operated as a

single svstem by the government. Expenses are increasing

more rapidly than ever before. This, therefore, would be a

most opportime time for those in charge of their manage-

ment to put the principles of ^Ir. Brandeis to the crucial

test. But they are not doing so—one circumstance among
many which indicate that the attacks which were made upon
the railway companies for alleged ojjerating inefficiency were

as unjust as many attacks which have been made, and are

still being made on them upon other groimds.

While, however, the railways did not display much alacrity

in applying the principles of Mr. Brandeis, they did show-

great alacrit}- and energj- in adopting ever}- feasible means
for increasing the efficiency of operation. The statistics of the

Interstate Commerce Commission reflect in a striking manner
the results obtained. In 1911 the number of tons tarried one
mile per freight locomotive was 6,913,259. In 1915 the

figure had been increased to almost 10,000.0(iO. or almost
50 per cent. In 1917, the last year of private operation, the

average number of tons of freight carried one mile by ejich

locomotice was 12.636.545. an increase over 1911 of 85
per cent: This enormous increase in the amount of freight

traffic handled by each locomotive was due both to increases

in the average tons hauled per train, and in the average
miles made per locomotive. The average tons per train in-

creased from 383 in 1911 to 649 in 1917, or 59 per cent.

The average miles traveled per locomotive per day increased
from 55'. 2 in 191 1 to 67 miles in 1917. or 20 per cent.

It is impossible accurately to estimate the amount of s.'iV-

ing in operating expenses which was caused by this great
increase in locomotive efficiency, but it amounted to liter-

ally hundreds of millions of dollars annually. There is now
a tendency manifested in .some quarters to attempt to make it

appear that the inefficiency with which the railways wr->
l)e:ng operated made it necessar)- for the government to

Have Yo'i Puli-rrilifil to Your Liinil'/
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take them over. I do not criticize the government for taking

charge of railroad operation. As an American citizen, I

should feel deeply gratified if under governnieiit lontrol the

operation of the railways should be made far more efficient

than it was under private management. The highest efti-

ciency in railroad operation is essential as one important

means to winning this terrible war for democracy and hu-

manity. At the same time I challenge as without founda-

tion the allegation that the inefficiency of private manage-

ment made necessan- the adoption of government control.

The facts demonstrate beyond question that in the last year

of private operation the power of the railwa}s as a whole

was more efficient and was operated more efficiently than

ever before. The same thing may be shown as to every

branch of operation.

How was this great increase in locomotive efficiency at-

tained? It was attributable partly to the work of the man-

agers and officers of the railways, including the members

of this association, who have direct charge of the opera-

tion of the locomotives. It was partly due to the work of the

builders of the locomotives and of the numerous concerns

which are engaged in the manufacture of the specialties used

on equipment. The best t)pe of locomotive will not produce

good results unless it is skillfully operated. On the other

hand, the most skillful railway motive power officer cannot

get the best results except with locomotives that are well

designed, well built, and equipped with the most modem
devices. The increase in locomotive efficiency has been due

to the fact tliat, on the one side, there has been constant prog-

ress in the design of locomotives and in the invention and

introduction of new devices to make them better machines,

and that, on the other hand, there has been constant im-

provement in their operation. The work of those who have

ojjerated the locomotives and of those who have engaged in

inventing and perfecting new devices for improving them
have constantly reacted, one upon the other, and the result

has been the wonderful progress to which I liave referred.

This co-operation between the railways, on the one side,

and the locomotive builders and specialty manufacturers on

the other, will be as essential to continued progress in the

future as it has been in the past.

We have heard a great deal within recent months about

standardization of locomotives. I do not intend to discuss

that matter here. There is, however, one thought regard-

ing it which I desire to leave with you. This is that prog-

ress in design is far more important than standardization of

design. I question very much whether, if an extensive pro-

gram of locomotive standardization had been adopted by the

railways of this countni- ten years ago it would now be

possible to show, as I have shown, that there was such a

great improvement between 1911 and 1917 in the design,

equipment and operation of locomotives that the amount of

freight handled with each locomotive was increased on the

average 85 per cent.

Of all the changes which have occurred in the railroad

business since it was my privilege to address your associa-

tion before, the greatest, of course, are tliose which have

been caused by the war in Europe and by the final entrance

of our countr}- into it. It is questionable if there is any
cla.ss of American citizens engaged in industrial pursuits who
have felt the effects of this war more than the railway officers.

It caused an enormous increase in railroad business in

this countr}' in 1916, the last year before we entered it. It

caused a still greater increase in railway business in

1917, the first year that our country was in it. The or-

ganizations and facilities of the railways, after a long period

of restrictive regulation were inadequate to cope with this

en )rmously augmented business. There is no part of the

record which has lieen made by our countr\- since we en-

tered the war which affords more just ground for pride and

gratification than the way in which the officers of the rail-

ways have risen to the demands of the occasion. During

the first nine months that the United States was in the war

the roads, in co-operation with the War Department, raised

regiment after regiment of engineers to be sent to France,

and they gave 70,000 of their officers and employees to the

army, many of these going "over there" as members of these

engineer regiments. Under the direction of the Railroads'

War Board they handled a traffic which two years Ijefore

it would have been inconceivable that they could have

handled with the facilities at their disposal. Finally, there

came the terrible winter of 1917-18. The weather experi-

enced was the most severe ever known. One of the great

trunk lines in the most congested eastern territory spent as

much for removing ice and snow in that winter as it did in

all the previous six winters combined. That simple fact

strikingly illustrates the conditions with which the operating

departments of the railways had to deal. Operating ex-

penses were increasing so fast that they were rajiidly wiping

out earnings. The companies were confronted with demands
from their employees for enormous increases in wages

—

demands many of which it was clear ought to be granted

both as a matter of expediency and as a matter of justice.

You know the sequel. The government decided that it

must step in and take control of railroad operation.

This development was regarded with alarm and regret by
a very large majority of railway officers. They did not

know how re\'olutionan,' the change would prove to be. They
could not anticipate how it would affect them individually.

What has been the attitude of railway officers toward gov-

ernment control? It has been that of American citizens.

They have put the welfare of their country above every other

consideration. They said, in effect, at the start that

whether it was right or wrong, wise or unwise, for the gov-

ernment to take over the railways, now that it had done so

they would loyally give it the best service of which they

were capable in any place to which it might assign them.

That has been their attitude ever since. It will be their

attitude until the war is won.

RAILWAY FUEL CONSERVATION
BY EUGENE McAULIFFE

.Manaeer Fuel Coaservalion Section, Division o( Operalion,

United Slates Railroad Administration

There is no governmental function of greater importance

in existence today than that of the United States Railroad.

Men have said that food would win the war; that fuel, that

men and munitions, that ships would win the war. They
will, after the United States Railroad has gathered the grain,

the coal, the iron, the lumber, and all the other raw^ ma-
terials, and transported them to the mill, furnace, and fac-

tory, to again move the finished product to ship-side. I am
wondering whether or not we ha^•e measured up the job that

remains for "the second line" to complete! Perhaps we do
not all realize that the first two million were largely made
up from the ranks of college students, the younger profes-

sional men, and those who were not closely tied into the

world's affairs. The call for 2,000,000 more men which

was just issued will cut deeper into the ranks of industr\' than

did the first call. Tliat means that there can be no slackers

in the office, the shop, the cab or caboose; no slackers in the

mine or the factory; it means a full day, a full hour, and a

full moment for us all. It means work and save, and that is

our duty, and to you who lead and plan and direct, it means

double duty.

I have consistently said that the men officering and oper-

ating the railroads, knew how, could, and would save fuel.

It is simply a question of how to do the most with the means

at hand. To take a skilled man out of service as an in-

structor, creates a demand for an unskilled or partially skilled

man to take his place; to make extensive changes in loco-

motives, shops, coaling stations, etc., means heavy drafts on

Make tlie Fourth Loan a Succe?
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labor and material. All this should be done, but done in an
orderly way. The real issue is that of getting ever}- man to

do the things he knows best how to do, with the means at

hand. Saving fuel means saving everjthing else chargeable
to locomotive operation; it means the expenditure of skill

that decreases boiler and machiner)- repairs, decreases main-
tenance costs, decreases overtime losses; the wasteful use of
fuel means the opposite.

The trouble with the fuel end of the railroad where it is

given any measure of consideration at all, is that it is gen-
erally looked upon as a mechanical department function,

when in fact it really reaches into and overlaps evepi- de-
partment of the railroad. The conservation of railway fuel

begins at tlie mine, thence over the track scales, on to the
coaling station, through the breaker bar into the pockets,
thence to the tender and the furnace door, not to end at

the stack mouth but to begin again at the drawbar and
sweeping back it embraces the trainmen, the despatchers, the
yardraasters. the signal men, the men in charge of air brake
maintenance, the men in charge of lubrication, the main-
tenance of way men, from the chief engineer down to the

trackmen, the superintendent and his assistants. They too
save fuel and waste fuel with the rest. The fuel job is an
operating department job and just so long as it is looked
upon as an annex of the locomotive department, just so long
will its economic possibilities be dwarfed and stunted.

The man who is responsible for the operation of the road
should seize this greatest of opportunities for increased effi-

ciency by organizing a fuel department, drawing on the me-
chanical department for the best men it can spare, mechanical
department training alone fitting a man for the most im-
portant work. This man should be big and broad enough to

do justice to the mechanical department which has in times

past been combed for results while other departments went
free. To save fuel, work must not alone be done with the

men in the cab and the shop, but with all the men on the

whole line and back to the coal mine. This man I would
call a Superintendent of Locomotive Operation and he

should have an assistant for each seventy-five locomotives,

such an assistant to be a man of the capacity of a first class

traveling engineer to help cover the field I have mentioned.

In addition a >unic:ent number of skilled firemen should be

detailed as firemen instructors to admit of giving each new
fireman a proper measure of training when road sen'ice be-

gins. The fireman instructor should also be given charge of

the work of training the fire cleaning force at terminals,

which duty will bring him in touch with the real pulse of the

locomotive end of fuel economy, the dirty fire. The motive

power department may need one or more traveling engineers

for work other than fuel economy; the superintendent may
require one or more assistants to pursue investigations, etc.,

but these men should be apart from the locomotive operation

organization whose function should be, the conservation of

fuel in all its . ollateral relations.

The supervisors attached to the Fuel Conservation Section,

the department I speak for, find in many places certain out-

standing conditions requiring correction. I will enumerate

a few only.

Things are never quite as well as the men who live with

them daily think they are; for e.xample: Xo/./Ie and front

end standards art- not maintained; this is frequently due to

front end leaks, -topped up flues and superlieater tubes, dis-

located brick arches, dirty boilers, etc. Try opening the

front end of a dozen locomotives, then look down the stack.

The stationary steam plants of the average railroad are

badly designed and indifferently maintained; air leaks in

brick settings; cracks in fire walls and behind fire arches

with short circuiting of gases; lack of stack dampers; an

unwhole-SfMne di-regard of radiative losses, ijoth on boiler

sheets and steam lines: leaking water and steam valves, no

attempt made to u.se exhaust steam for heating feed water or

buildings; fuel supply exposed and wasted; no facilities for

cleaning tubes, etc. I will not speak of the general disregard

of the value of gas analyses and CO: determinations in the

larger plants.

Open fires in switch and rovmdhouse yards—the best of

lump coal used.

Overloaded tenders with coal littered all over coal chutes,

roimdhouse and freight yard tracks; look your hump yard
over, it will surprise you.

Cars leaving coal chutes with from 500 to 2,000 lb. of
coal in pockets.

Tenders that leak coal through the side and gangway and
through holes around the grate rigging; shop tenders standing
half filled with coal for weeks; road and yard engines that

carr}' coal on sides of tank and over water cistern to mix
with cinders and become valueless.

Cabooses stored with lump coal, the stove red hot with the
doors open; steam heated coaches cooled by opening win-
dows and ventilators; switch shanties with open doors and
red hot stoves; coal piled outside on the ground in a pile so
profuse as to shout 'Svelcome."

Badly made up trains, box cars moving in trains with open
doors, increasing train haul resistance.

Excessive standby time at initial and destination terminals,

resulting frequently from lack of co-ordination between
mechanical and transportation men.

Wasteful firing of engines on roundhouse tracks; fine coal
losses through grates when firing up engines, and the dump-
ing of half consumed coal put in fireboxes just before engine
is placed on cinder pit tracks.

A disposition to let the brick arch saving and the super-
heater saving carr)- distorted steam distribution, defective

valve and cylinder packing rings, and dirty boiler losses.

Indifference to fuel and other losses chargeable to im-
proper lubrication of moving parts, including the internal

lubrication of the locomotive as well as freight train journals.

Train line leaks. 'Men who should know say freight train

line leaks absorb ninety-five per cent of the air made by
locomotive compressors and consume six million tons of
coal annually; a six-pound per minute leak, under a fifty

car freight train, consumes, when supplied by single stage

compressors, 800 or QOO lb. of coal in ten hours; a fifteen-

pound leak will require the service of two single stage air

compressors and consume 2,600 lb. of coal in ten hours. I

have reports of seventeen pounds leakage on the engine and
tender, and sixteen pounds per minute under a train of 46
freight cars. The remedy lies in the repair shop and yard;

with the switchmen who fail to cut hose by hand and in the

crash and bang that takes place in switching and hump yards.

The single stage compressor should give way to the cross

compound using one-third the steam, and producing more
air. with decreased radiative losses. Let me impress on you
that the single stage air compressor with the air end running

at a temperature of 200 to 400 degrees Fahr. is the most

extravagant steam user ever constructed as measured by

results obtained; this fact alone .should be sufficient justi-

fication for reducing train line leakage losses.

The average cost of coal on locomotive tenders now exceeds

S.1.50 per ton; the railroad fuel bill for 1918, including bi-

tuminous and anthracite coal and fuel oil. will total $650,-

000.000. This represents 250 per cent of the fuel bill of

1915, the year preceding our entry into the world war. The
issue, however, is not one alone of money; it is a question of

volume, of enough coal and oil to go around, to keep the

railroads, the steel plants, the munition factories, the ships

supi)lied, to keep our millions of homes warm. England

recently took 8,600 fighting men out of the ranks to mine

coal, with more to follow; .American soldiers will take their

[)lace.

The heroic women of France are rationed on fuel, a family

Buv non.li! nark Ip the Roy
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of five or six get a wash Imsin full of coal daily, with which

to cook, to heat, to cleanse. Coal like liberty has been so

free with us that we find it hard to attach a sense of value

to it; the value is there, however; not alone a money value,

but a value that flows from an insufficient supply and we

must recognize the fact.

It is not the function of the Fuel Conservation Section to

do the work of conserving fuel, that work like everything else

connected with the operation of the railroads goes to niake

up the work of the men who man and officer the several lines.

We will point the way and help you all we can.

Progressive managers are in many cases forming fuel sav-

ing organizations of the character outlined above; only a few

haVe not as yet moved. On the whole the awakening to this

situation is startling. I am arranging to make every paid

railroad fuel inspector a representative of the United States

Fuel Administration Inspection force, increasing their author-

ity and usefulness. Where information reaches me that a

railroad is being discriminated against in its fuel supply an

immediate investigation is made and a remedy applied. The

United States Fuel Administration is working hard for cleaner

coal and the effort is bearing fruit. What we want is interest,

human interest, individual endeavor, a certain and defined

recognition of the fact that coal and fuel oil today, while

more costly than ever before, have a value beyond price.

For the past few days the name of Lens, a coal mining

town in northern France, has stood out sharply in the war

news headlines. For three years, the contending armies have

surged back and forth on tlie outskirts of this city, the center

of the most important coal field in France. French guns

stationed behind the refuse piles surrounding these deep coal

pits yielded reluctantly to the enemy. The surrounding ter-

rain is a grave yard, twenty-five thousand allied troops falling

there in one battle. For what was this toll of human life?

For coal. The Allies are in Lens again. When you hear

the name of J.ens, think of coal,

MR. QUAYLES ADDRESS

Robert Quavle, superintendent motive power and car de-

partment of the Chicago & North Western, spoke of the

importance of the work of the traveling engmeer and the

necessity of having men who could handle it in a broad,

thorough manner. ^The traveling engineer, if he is the right

kind of a man, must be able to get others to respond to liis

efforts. To do this he should work with the idea of serving

rather than dominating.

Touching on the problem of fuel conservation, Mr. Quayle

said that the production of coal was not keeping pace wath

the demand. There is danger of a shortage which will slow

up our manufactures. Every man must be thinking and

working to conserve the fuel supply. Coal must be utilized

to get the maximum result. To do that the locomotives must

be kept in the best of condition. The traveling engineers

should see that all necessary repairs are made before the

locomotive leaves the roundhouse.

HOW CAN THE TRAVELING ENGINEERS BEST AID IN

THE MAINTENANCE OF LOCOMOTn ES

BY F. P. ROESCH
Fuel Supervisor, Northwestern Rejion. U. S. Railroad Administration

There is no question but what the demand for powder will

be equally as great if not greater this winter than it was last,

and to meet this demand it is imperative that all lend their

best and united efforts to put and keep the power in the best

possible condition.

Those whose duty it is to overhaul and maintain power are

up against a hard proposition. Skilled shopmen are scarce

and hard to get. The railway shops have been depleted by
draft, enlistments and by mechanics entering other fields

holding out the promise of a higher remuneration; therefore

the time of every shopman is worth much more to the Rail-

road Administration than is represented in mere dollars and

cents. ICvery hour six-nt in doing unnecessar)- work, every

hour spent in repairing an avoidable defect or breakdown, is

just that much of a setback to another locomotive waiting to

be turned out of the shop or roundhouse.

Here is where the traveling engineer can help in maintain-

ing power. The first requirement will be unqualified and

undivided loyalty to the United States Railroad Administra-

tion. Get the full meaning of this statement. Beyond dcjubt,

during the coming winter it will be necessary to transfer

power from one road to another as the demands of the traffic

require. If a traveling engineer thinks and acts for his home
road only, is it not natural that when he sees a locomotive

lettered P. D. Q. Railway or even U. S. A., he will say: "That
is not one of our engines, so I won't bother my head with it"'?

.\nd does it not follow that his attitude will be refieded in the

work of the enginemen? It may extend even to the round-

house men as far as the wipers.

Forget the X. Y. Z, Railroad and remember only the U. S.

A., because one engine is just as valuable to the Railroad

Administration as another engine, and all should receive

exactly the same amount of care and attention on your part

and that of the men under your super\-ision as the engines

bought for and owned outright by the company directly em-
ploying you.

Remember that in order to correct a defect it must first be

known. Tenninal inspectors are invaluable and find many
defects, but the real place to inspect a locomotive is on the

road and in service. Suppose, for instance, a follower bolt

was working out of a piston head, could any terminal in-

spection locate it? .\re there not many other defects that

only manifest themselves when the engine is running that no
terminal inspection, no matter how thorough, can locate?

It is a short job to replace a follower bolt, lui it takes

time to patch a cylinder. If shopmen don't have to spend so

much time repairing avoidable breakdowns they will have
more time to make repairs due to normal w^ear and tear.

It is not clear that you can materially assist in njaintaining

power by carefully noting each defect in every engine )"0U

ride and in reporting it immediately, before it results in a
breakdown ?

There are at present 50 federal inspectors to covtri 250,000

miles of railroad. When we look back and see what these

50 men have accomplished toward improving the general con-

dition of all the locomotives in the L^nited States, we can
appreciate what 1,300 traveling engineers working along the

same lines can do.

But even that is not all. You can do more yet. By your
example multiply yourself fifty-fold.

After you have convinced yourself that }"0u are working
for the U. S. A. and not the X. Y. Z. Railroad, line up the

men under your supervision in the same way. Show your
men that all locomotives are U. S. A. locomotives, and that

it is their duty to get the very best there is in ihem out of

them; that when la}-ing on sidings waiting for other trains,

they should, if they would deserve the name of enginemen
in every sense of the word, get down and inspect their engines,

tighten up any loose nut or bolt they may find, put a nail or

])iece of wire in place of any missing cotter or split key, fill a

grease cup or set up a wedge, if necessary, or do anything
else that they can do to help matters along, regardless of any
contracts or agreements they may have relieving them of this

dut}-. And have them make notes of any defects they cannot
repair, and report them on arrival, even though they are not
required to make work or inspection reports.

Think how much of the time of shopmen thev can save bv
a little timely attention to such small details, and how at one
stroke they can increase the number of federal inspectors from
50 to 65,000. The enginemen are now- giving us much in

faithful and efficient sersace, but if the matter is put before
them in the right light the)- will give even more There are
no slackers among them.

Len.l the Vay They Fight
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You can help by being optimistic. Next winter when

things are coming tough, kicking or whining will not help

matters. Therefore, radiate cheerfulness, smile and make the

others smile too. Encourage the engincmen; when they make
a good run or save a breakdown, tell them about it. If the\'

are doing wrong, show them the right way, not in a fault-

finding manner, but as Robert Quayle put it, "in a big

brotherly \v,t\-," so that the men will see you are trying to help

them to hel[> the cause.

But go f.irther _\et with your encouragement. A kind word
to an engine watchman or hostler helper may save a bursted

branch pijKj next winter. Above all things preach the

doctrine of U. S. A., not only among road men, but round-

house men also. You have no authority over roundhouse or

shopmen, but do not hang back on that account. Visit the

roundhouse, an)way, and cheer up the roundhouse foreman
occasionally. He needs it and deser\-es it. If he has taken

the slam or the blow out of an engine, following one of your
reports, tell him about it. If a machinist has filed a brass

or a truck man has packed a box and has done a good job,

tell him. Let them know their work is noticed and appre-

ciated. There is nothing that sets work back as much as all

blame and no praise.

If the traveling engineer will work along these lines, put

his whole soul and energy into his work, and encourage all

others to do likewise, he can do as much toward aiding the

United States Railroad Administration toward maintaining
locomotives as a whole army of mechanics. Remember al-

Avays that the man who does not at this time give all that is

in him is as much of a slacker as the man who turns his

back on the Hun in the trenches.

DISCUSSION

H. M. Curry (Xor. Pac.) spoke of the need of an esprit

de corps among the enginemen in the present emergency,

and stated that in his opinion nothing would he of more
assistance in keeping locomotives in good condition and sav-

ing fuel than thorough wiping at terminals. Keeping the

onijines would not only facilitate inspection but would
al-o make the working conditions more pleasant for the

enginemen and incite them to greater efforts to keep the

power in good condition.

J. B. Hurley (Wabash) spoke of the waste of fuel which
often results from the improper use of the injector. He
stated that in his opinion the injector should always be

ofierated by the engineer. He spoke of the necessity of prop-

erly maintaining the wedges and binders. Well maintained

wedges save the driving boxes and properly maintained

binders will reduce the number of broken frames. The
traveling engineers should do all they can towards keeping

the locomotives in good condition.

One of the members spoke of the desirability of avoiding

the unnecessary shifting of power due to the trouble ex-

perienced in oi>erating classes of engines with which the

men are not familiar. He cited the instance of a class of

locomotives which gave so much trouljle due to loose follower

V)Its that it was found advisable to remove the cylinder

heads and inspect the pistons at the end of every round trip.

H. C. VVoodbridge, fuel supervisor. Railroad .\dministra-
tii)n, called attention to the fact that it would barely be
fiossible to get all the locomotives in good condition under
th<r present circumstances. It is therefore essential that the
roads face the conditions as they exist and make plans to

utilize the motive power to the best advantage.
Several meml^ers spoke of the hearty co-operation received

fn>m the enginemen. The lodge halls of the brofherlKKxls
liad been used by the traveling engineers for meetings with
the men. Appeals for economy in the use of fuel had met
v.ith a heartv respon.se.

J. C. Petty (N. C. & St. L.) urged that the more expe-
nVnred eneineers should take upon themselves the duties

of the traveling engineers and by making close inspection

of their engines and complete work reports enable the trav-

eling engineer to devote his time to instructing new men.
^ir. Roesch in closing the discussion said that the traveling

engineer belongs in the cab instructing the engine crew.

He should see that it does what it can to properly care for

tlie engine. The traveling engineer should work to his

utmost covering as many locomotives as he can and to the
best of his ability see that they are in proper condition for
the engine crew to run. Time and material are of the great-
est value to the nation at the present time. He spoke of
the possibility of a general pooling of power, particularlv
if conditions arise similar to those of last winter. The men
must be made ready for such an emergency. Pooled power
has been operated successfully on some roads and there is

no reason why it could not \x as successfully operated on
all roads. Locomotives transferred from one road to another
may give trouble at first but if they are taken in hand
promptly- these troubles can soon be overcome. Thev must
iie o^•ercome and the engines properly maintained for the
sake of the nation which is now the paymaster for all rail-
\\ay men. It will cause inconvenience Imt the war creates
inconvenient conditions.

CO-OPERATION OF TRAVELING ENGINEERS AND
GENERAL AIR BRAKE INSPECTORS

Central a':'!- rIIV^V'''*
report is -How Can the Traveling Engineers and

vfr RrLk^' ServS?"-'i?D,?oR.?'''
Co-operate to Improve and Maintain the

It is hard e\en for tliose who have been in constant touch
w ith railroad development to realize just how fast the ton-
nage handled Ijy the railroads has been increased during
tlie last few years, and what efforts have been necessary on
the part of the railroads and manufacturers of railroad
equipment to meet the requirements of safetv, promptly and
economically handling this increased tonnage. The in-
creased weight of locomotives and cars, as well as the in-
creased number of locomotives used to handle a train (as
many as five locomotives are used on one train on some
of our mountain roads), has resulted in a constant increase
HI the length of trains and the tonnage handled per train,
all of which has exacted more care in handling and greater
efficiency in the maintenance of air brakes.
The air brake manufacturers, to meet the more exacting

conditions imposed on the air brakes, have made every effort
to improve and change the equipment to meet the require-
ments. Although the impro^'ement in brake equipment for
both locomotives and cars has been rapid, it is doubtful if
it has kept pace with the requirements, and a higher state
of maintenance than was required a few years ago is now
nccessan,' if we e.xpect to get the desired results.

•As changes in road conditions take [ilace, the traveling
engineer, on account of being in clo.se touch with the men
handling equipment and with operating instructions regard-
ing increases in tonnage and the length of trains, also the
placing of power, is in a position to either notice or have
liis attention called to irregularities that interfere with good
train handling. As a rule men liandling equipment give
their opinions freely as to the cause and remedy for troubles,
lo the traveling engineer. Although many of these opinions
tinally prove to be worthless, they are all worthy of con-
sideration until the real cause of trouble is found, and close

co-operation on the part of the traveling engineer and gen-
eral air Ijrake inspector in the analysis of suggestions oftered
Ijy men handling equipment and of their own ob.servations

regarding the cause of and the best methods of overcoming
trouble, will result in intelligent conclusions as to the cause
and prompt remedies being applied.

We believe that jjractically all air brake troubles that

cause fklay and damage to equipment are avoidable; aJ.so,

that they ari' rhie citlirr to a poor ( ondition of maintenance

Work for Iii.l,.
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or improper handling. Where improper handling is the

real cause, a continuation of the troul)le is almost inexcus-

able, as most men handling equipment are glad to handle

it properly if the right way is pointed out to them, and as

the traveling engineer and general air brake inspector are

looked to by the men for proper instructions, it follows that

close co-operation regarding best methods of handling is

absolutely necessary on the part of the traveling engineer

and general air brake inspector. Where such co-operation

does not exist it will be generally found that the men have

little confidence in instructions given by either, and they

will handle the equipment according to their individual ideas,

which as a rule vary from the best meth(xls to those that

are held responsible for damage.

It is of the greatest importance that the air brake equip-

ment on the locomotive be kept up to a high standard of

maintenance, and if roundhouse forces are properly organ-

ized tlie equipment will be thoroughly inspected by compe-

tent men, and proper repairs made as soon after engines

arrive as possible. However, it is a fact that many of the

air brake troubles blamed to train equipment are due to

a poor condition of maintenance of locomotive equipment,

and it is also a fact that too many locomotives are allowed

to make trip after trip with main reservoirs improperly

drained, excessive pipe leakage, improper air pump lubrica-

tion, excessive pressure variations due to feed valve and gov-

ernor defects, brake valves and distributing valves defective,

etc.

All of these troubles have a tendency to defeat the best

methods of handling, and are the direct cause of damage
and delay that in many instances are blamed on train equip-

ment. While direct responsibility for such conditions should

fall on the roundhouse force, proper co-operation on the

part of the traveling engineer and general air brake inspec-

tor would result in the men being educated to prompt!}-

note and report such conditions, which would result in assist-

ance to the roundhouse force, and also to tracing trouble

directly to its real cause, and promptly applying the remedy.

It is the general opinion of men coming in close contact

with road delays that can be directly traced to air brake

defects, that such delays are avoidable and in most cases

can be traced to poor terminal inspection and failure to make
proper repairs or to a poor general condition of maintenance.

This applies particularly to freight service.

The incoming test of trains as a remedy for yard and
road delays caused by air brake defects is one that has been

advocated by general air brake inspectors for years, but

up to the present time their recommendations have been

useless. This fact may be due in part to their failure to

make the importance of the incoming test realized by oper-

ating officials, but surely the mistake of allowing a car that

arrives at a terminal or repair point with a defective brake,

to be switched into an outgoing train, is as inexcusable as

allowing a defective engine to remain in the roundhouse
without inspection and discovering the defect after coupling

to a train or after an engine failure occurs on the road.

The traveling engineer, more than any one else, realizes

the value of prompt inspection and giving the repair force

all possible time to make repairs on a locomotive, and he

knows the relation that such inspection bears to engine fail-

ures and engine mileage during a given period; therefore

we believe that if the traveling engineer and general air

brake inspector would co-operate in keeping the importance
of the incoming test before the operating offcials it would
result in a practical system of incoming inspection being
adopted in all yards, that would materially decrease delays
and damage to equipment and lading.

Brake pipe leakage is one of the most prolific causes of
air brake troubles on the road, and although all of us very
often hear the men handling equipment complain of brake

pipe leakage, it is seldom that we can find a man who has any
idea of how many pounds per minute brake pipe leakage
exists on tlie train he is handling. It is therefore our opin-

ion that men handling trains should be educated to under-

stand the condition of the brake pipe, and when necessarj'

to make a report ; a clear statement of the number of pounds
per minute leakage should be made, instead of the usual

report of ''too much brake pipe leakage." Co-operation be-

tween the traveling engineer and general air brake inspector

would result in a thorough knowledge of the actual brake

pipe leakage conditions, and a thorough knowledge of such

conditions in most cases would result in improvement.

It is probable that brake cylinder leakage is responsible

for brake inefficiency more often than any other part of the

equipment, and it is also probable that responsibility for

such inefficiency is seldom traced to the cylinder unless

leakage becomes excessive to the e.xtent of practically making
the brake inoperative. It is therefore apparent that brake

cylinder maintenance should receive more attention than it

does, and co-operation between the traveling engineer and
general air brake inspector along this line should result in

a more thorough knowledge of the actual conditions of brake

cylinders, and a system of brake cylinder maintenance be-

ing adopted that would insure work being properly done

at the time of cleaning and the proper kind of material being

used.

The use of inferior low-cost material in air brake repairs

is responsible for more or less air brake inefficiency, and

under the present cost of labor there is no doubt that the use

of such material is much more expensive than the use of the

best material, even at a higher price. While the traveling

engineers and general air brake inspectors do not as a rule

have much to say regarding the purchase of material, we
Ijelieve that their co-operation in keeping the attention of

higher officials on the quality of material being used, would

in many instances result in the best material being fur-

nished, which in most instances would result in more last-

ing repairs being made which means a higher efficiency and

lower total cost of maintenance.

It has not been the intent in preparing this paper to go

into detail regarding the best methods of obtaining the de-

sired results, as local conditions have much to do with the

detail of maintenance of equipment, and die rules of most

of the large roads already require the following of recom-

mended practice as laid down by the Air Brake and Master

Car Builder Associations. More close co-operation between

traveling engineers and general air brake inspectors would

assist in such rules and recommended practices being more

closely followed, which would result in improving and main-

taining the air brake service.

The report was signed by E. F. Wentworth, chairman,

(New York Air Brake Company) ; W. V. Turner, (A\'est-

inghouse Air Brake Company); A. G. Huston, (Virginian);

J."b. Hurley, (W'abash) and L. R. Pyle. fUnited States

Railroad Administration).

DISCUSSION'

The keynote of the discussion was that the traveling en-

gineers and the airljrake inspectors must co-operate to the

fullest extent. The duties of each of these positions are so

extensive that it is impossible for each to excel in the field

of the other. Airbrake problems must be referred to the air-

brake men and train operation problems to the traveling

engineer. A great deal of the trouble in handling trains is

due to excessive train pipe leakage. This should not exceed

eight pounds per minute and in any case it should not

exceed the capacity of the feed valve to charge the line.

By keeping train line leakage down the trains can be moved
much faster over the division and less fuel will be used.

Stuck brakes caused by train pipe leakage has made double-

heading necessarv in some cases. The leakage should be

Support the Nation to Yonr Utmost.
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traced back to the repair tracks and no car should be re-

leased until the air brakes are tested and repaired regard-

less of the cause for which the car was to be repaired.

A great deal of time will be saved and the equipment better

maintained if a thorough test of the brakes is made when a

train reaches a yard. On this incoming test minor repairs

can be made by the inspectors and the cars requiring heavier

repairs should be set out immediately for the necessary re-

pairs. This will reduce the delay of the outgoing test. Lo-

comotives have been found having a leakage of 16 lb. and

this should not be tolerated.

A great deal of trouble is caused by the manipulation of

the brakes. Many cases were reported where the brakes were

not brought to fuU release before starting, an effort being

made to release them with the engineer's valve in the run-

ning position. It is the duty of the traveling engineer to

teach the enginemen properly to diagnose the air brake

troubles in order that detail and explicit reports of repairs

can be made. One of the most common causes of train pipe

leakage is pulling hose apart and the ramming of cars to-

gether in s-n-itching yards. The former destroys the hose

and the latter destroys the brake pipes and causes the joints

to leak. The difficult}' of operating passenger trains having

P.M. and L.X. air brake equipment, with the supplementary

resen"oir of the L.X. equipment left in service, has been

ob^^ated on the Baltimore & Ohio by using only one train

pipe reduction in making a stop, the first application being

split to a 10 lb. reduction and then any amount of reduction

is permissible. In giving instructions to the enginemen

enough information should be included to show them the rea-

sons for such instructions. Difficulties in obtaining proper

and sufficient labor to repair the cars were mentioned but

it is expected that the increase in wages will hold the men.

OTHER BUSINESS

At the opening session \^'. E. Brumble, in behalf of the

Railway Equipment Manufacturers' .\ssociation, presented

the Traveling Engineers' Association with a service flag

having 20 stars. The flag bears one gold star for Lieut. J.

Bovden Russell, who was killed in an aerial bombing ex-

pedition on the Italian front.

D. R. MacBain offered some suggestions for increasing

the service secured from motive power. He dwelt particu-

larly on the importance of the traveling engineers devot-

ing all their time to improving the condition of locomotives

and instructing enginemen in the proper methods of handling

them. At the present time they are often required to devote a

large share of their time to the investigation of minor matters

of discipline to the exclusion of more important work.

At the closing session A. F. Duffy, assistant manager.

Safety Section, L'nited States Railroad Administration, gave

a talk on the subject of reducing accidents and personal

injuries on American railroads.

The secretary reported that the association now has over

1,300 members, and that over 200 members were admitted

during the convention. During the past year the association

has invested $2,000 in Liberty bonds and has contributed to

the American and the Canadian Red Cross. Cash balance in

the treasurj' was nearly 5800.

The following officers were elected for the coming year:

President. H. F. Henson. Norfolk & Western; first vice-

president, G. .\. Kell, Grand Trunk: second vice-president,

\V. E. Preston, Southern; third vice-president, L. R. Pyle,

Railroad Administration; fourth vice-president. E. Harten-

stein, Chicago & Alton: fifth vice-president, J. H. DeSalis,

Xew York Central: treasurer, David Meadows, Michigan
Central; secretarj-, W. O. Thompson, Xew York Central:

executive committee—W. H. Corbett, Michigan Central;

S. V. Sproul, Philadelphia, Baltimore & Washington; T. F.

Howley, Erie, and F. Kerlty, Baltimore & Ohio.

Chicago was chosen as the next place of meeting.

LIST OF EXHIBITORS
Air Reduction Sales Company, New York.—Acetylene apparatus, oxygen

and acetylene generator. Represented by R. T. Pcabody, W. T.
McCarthy and R. A. Sossong.

.\inerican Arch Company, New \orlc.—Represented bv A. W. Clokey, R- J.

Himmelright, John P. NefF and J. T. Anthony.
.American Flexible liolt Company, Pittsburgh, Pa.—American stayboIU,

American hollow staybolt iron, American rivets, American marine
stavbolts. Represented by R. \V. Bensor. W. F. Heacock, J. A, Trainor,
w; Widmeier, M. M, McCallister and C, A. Seley.

.American Steel Foundries, Chicago.—Models of the Simplex coupler. Sim-
plex coupler pocket. Economy draft arm. Eclipse coupler yoke, -An-
drews side frame and .Atlas safety guard and third point support.
Represented by \V. G. Wallace, H.'J. Melchert, P. A. Martin, W. A.
Wallace and B. C. Hooper.

.Anchor Packing Company, Chicago.—Packings, nut lock for air stuffing

boxes. Represented bv J. C. Weedon and J. A. McNulty.
Ashton Valve Company, Boston, Mass.—Wheel press recording gage, air

and steam gages, safetv valves. Represented bv T. W. Motherwell,
H. O. Fettinger and J. F. Gettrist.

Baldwin locomotive Works, Philadelphia. Pa.—Photographs of locomotives.
Represented by C. H. Peterson and C. H. Gaskill.

Barco Manufacturing Company, Chicago.—Engine tender metallic connec-
tions for air, steam and feedwater between engine and tender; Barco
metallic steam heat connections for passenger cars, coach yards, stations

and roundhouses: Barco air reservoir connections; Barco automatic
smokebox blower fitting; Barco loose bolt crosshead and slipper. Rep-
resented by F. N. Bard, C, L. Mellor, Charles Thomas and F. H. Stiles.

Bird-Archer Company, Xew York.—Boiler chemicals. Represented by C. T.

McGurn, R. P.Pird, C. A. Bird, T. A. McFarland, T. A. Peacock,
C. C. Shaw, H. E. Wheeler and J. M. Dooley.

Buda Company. The. Chicago.—Turbo-generator set, SOO watt capacity;
headlight case and reflector. Both meet United States headlight re-

quirements. Represented by M, A. Ross, J. W. Cleary and H. B.
Bayley.

Chambers Valve Company, New York.—Chambers throttle valve. Repre-
sented bv Frank Clark, W, H, Bellm.aine and E. Barnett.

Commonwealth S'jpply Company, Richmond, Va.—Lewis power reverse
gear. Represented by S. H. Lewis.

;

Crane Company. Chicago.—Valves and fittings. Represented by Frant D.
Fenn and Fred W. Venton.

Dearborn Chemical Company, Chicago.—Represented bv T. H. Price. O. H.
Reymeyer, W. S. Reed, T. H. Rose, Paul Bowen, I. H. Bowen and
I. L. Beebe. i

Detroit Lubricator Company, Detroit, Mich.—Lubricator.

Flannery Bolt Company. Pittsburgh, Pa.—Tate flexible staybolt. Repre-
sented bv W. M. Wilson. Charles Hyland and George Howard.

Franklin Railway Supply Company, New York.—Franklin No. 8 firedoor.

Franklin automatic adiustable wedge, radial buffer, engine and tender
trucks. Represented bv T. L. Randolph, C. W. F. Coffin. C. T.

Burkholdrr and S. J. Rosenfelt.
Galena Signal Oil Company, Franklin, Pa.—Represented by M. M. Meehan,

D. L. Eubank, p. H. Stack, L. Gleason, J. A. Graham, F. J. Walsh.
C. McXair, G. E. McVicar, L. H. Palmer, W. O. Taylor and A. J.
Poole.

Garlock Packing Company, Palmyra, N. Y.—Packing.
Garratt-Callahan Company, Chicaeo.—Magic boiler preservative. Repre-

sented by E. V. Sackett, W. E. Rollinson, T. C. McCoIlum and A. H.
Hawkinscn.

Gillespie & Co., A. W., Chicago, 111.—Economy firebox door, Hendrickson
iournal bearing boring machine. Represented by A. W. Gillespie and
T. S. Seeiev.

Hammett, H. G.. Troy, N. Y.
—

^Type D Trojan superheat metallic packing.
Represented by E. C. Sawyer.

T-Ienry Manufacturing & Grease Cup Company, Terre Haute, Ind.—Henry
locom-)tive grease cup. Represented by Miss Mildred Nctherton and
Harlow Varnev.

Ilulson Grate Company, Keokuk. Iowa.—Hulson locomotive grate. Repre-
sented by -A. W. Hulson and T. W. Hulson.

Hunf-Spillcr Manufacturing Company, Boston, Mass.—Cylinder bushings,

cylinder packing, piston heads and bull rings, valve bushings, valve
packing, valve Tee rincs, crosshead shoes, shoes and wedges, air pump
bushings, side rod bushings. Represented by T. G. Piatt, V. W. Ellet.

E. T. Fuller. J. M. Monroe and C. F. Galloway.
International Correspondence School. Scranton, Pa.
Terome Edwards Metallic Packing Company. Chicago, HI.—Metallic packing.

"Johns-Manville Company, H. W., New York.—Power plant specialties, in-

snlntions, T-M expander rings, J-M brake cylinder packing cups, steam
trans nnd slack take-uns. Represented bv T. E. Meek. J. C. Younglove,
G "Christenson. T. M. Barrowdale, P. C. Tacobs. C. E. Murphy, H.
Flanagan, J. H. Trent, D. L. Tennings and E. H. Willard.

Keystone Equipment Company, Philadelphia, Pa.—Wedge bolts. Repre-
sented bv B. T. Shafer and E. T. Zust.

Leslie Comoanv. The. Lvndhurst, N. T.—Leslie steam beat regulators. Leslie

electric headlight regulator and removable coupling nuts. Represented
by S. Inglis and J. jf. Cizels.

Locomotive Feed Water Heater Company. New York.—Feed water heaters,

boiler feed pump. Represented by E. A. Averill and H. V. Tones.

Locomotive Lubricator Company, Chicago.—Locomotive force teed lubri-

cators. Represented by W. J. Schlacks. 0. H. Neal and C. W.
Rudolph.

Locomotive Pulverized Fuel Company, New York.—Represented by .A. H. C.
Dallcv.

Locomotive Stoker Company, Pittshur>rh, Pa.—Photographs of shop equip-

ment and cab view of the Duplex stoker, and photograph of Virginian
Mallet No. 802. Represented by C. W. Allen, E. C. Haskins, J, J,

Byrne. W. G. Claike. O. B. Capps. W. S. Bartholomew. O. W. Detrick,

J. J. Hanahan, C. E. Peterson. E. F. Milbank, E. Prouty and F. L.
Wassel.

Locomotive Superheater Company, New York.—Represented by George I-.

Bourne. F. A. Schaff, R. I. Van Meter. Tolin Bell, William Boughton.
W, A, i?uckbee. George Fogg, A. C. Loudon. B. G. Lvnch. S. Macdonald,
A. C. McLachlan, T. E. Mourne. H. 1! Oatlcy. R. M. Ostcrman. R. R.
Porterfieid. G. E. Rvder, G. E. Spengler. H. F. Spicer. K. E. Slillwell.

W. G. Tawse and C. M. Wickham.
f>ong. Jr.. Company, Charles R., Chicago, and Louisville. Ky.—Railway

paints. Represented by Charles R. Long, Jr,, S, W. Russell, W. H.
Heckman and G. S. Turner.

Manning, Maxwell & Moore. Inc.—Exhibiting Ashcroft gages. Consolidated
safety valves, Hancock inspirators, boiler checks and other appliances.
Represented by C. I.. Brown and F, J. Wilson.

Metal Thermit Corporation.
Nathan Manufacturing Company, New York.—Injectors, non-lifting; lubri-

cators; boiler check; combined stop valve: gage cocks; power reverse
3-wav valve: co.il sjtrinkler: balance lever starting valve used in con-,
nection with injectors, water glass gages and cocks, globe and angle
valves. fGovernment standard as applied to standardized locomotives.)
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Represented by \V. E. liri.mhlc. T. G. Arn. F. C. Daver.i. W. K. Walsh.
Kichard Welsh, II. I.. Gettvs and HerI.ert Ewan.

.\a-,i)iial Malleable Oistings <"o.. Cleveland 0.—The Sharon coupler.
National Railway Devices Co., Oiicago.—Shoemaker vertical lircdoor. Rep-

resented by Jay G. Robinson and Milton M. Anerbach.
Oiiit) Injector Company, ChicaRo.—Ohio injector, U. S. Government stand-

ard non-liftinK injector, Chicago lubricator, Chicago flange oiler, Chicago
automatic driftinn valve and Chicago water glass protector. Repre-
sented by F. W. Edwards, \V. S. Furry, Franl W. Furry and A. C.
lieckwith.

Okadee Company, Inc., Chicago.—Rlowoff valves, hose-strainer, water glass
protector. Represented by A. G. Ilollingshead, G. S. Turner, Itarry
\':ssering and W. H. Heckman.

O'Mallcy-Bcare Valve Company, Chicago.—Multiplatc valves. Represented
by Thomas O'Mallev. Edward O'Mallcv. J. C. lirown, J. N. Gallagher,
W.-.lter Morris and G. A. Mact.iiin.

Paxtor-Mitchell Company, tlmaha. Neb.—Paxton-Mitchell metallic packing.
Repres^-nted bv .losepli L. Paxton and J. T. Luscombe.

Perolin Railway >icrvice Company. St. Louis, Mo.—Represented by R. P.
I.c V;ke, .ioseih Sinkler, Fred Wilcoxen and \V. G. Newell.

Pilliod Company. New York,—Sentinel low water alarm. Baker valve gear.
Represented hv R. H. Wcatherly, Fred E. Pilliod, W. H. Bellmaine,
Edward Parnett, J. J. Donovan nnd K. Ekhmd.

Pocket List of Railroad Officials, New York.—Represented by C. L.
Dinsmore.

Pylc-National Company, Chicago.—K-23. E-3. E and M. tiirbo-gencrators:
also the standard end two special 'yne incandescent headlight case«
with accessories. Represented by J. Will Johnson, William Miller, L. 11.

Steger and F. Kersten.
Railway Review. Chicago.—Represented by H. A. Smith, C. L. Bates, J. M.

Lammadee and J. E. Gorigeon.
S-irgent Companv. - I'liicairo.—Sargent safety water gages, Socdige quick

acting lil.ivMT valve. Represented by George H. Sargent, P. W. Ray-
mond and George S. Garren.

Simmons- Poardni.il. Publishing Company, New York.—Copies of Railway
Age and Railtaiy iUchatiical Engineer. Represented bv R. E. Thaver,
A. F. Stwbing. U. 1!. Slierman and F. H. Thompson.

Schroeder Electric Headlight & Generator Company. Evansville. Ind.—
Standard U. S. turbo-generator, U. S. standard headlight case and
reflector in operation, nioi'nted interior set on ball bearings, parts and
accessories. Represented by W. j\. Carson, E. W. Tones. F. W.
Eilmu iiiii.^^md W. T. Manogne.

Vnited State- Metallic Packing Company, Philadelphia, Pa.—Models of
piston rod and valve stem packing. Represented bv ^L B. Pre\v<;ter.
Elliot Curtis. R. R. Wells, Harrv Flynn, Harry "Hvslop and L. B.
Miller.

J-
- 1-

United States HtjMier Company.
Vapor Car He.-»ling Companv. Cliicago. 111.-—Steam hose coupler, reducing

valve, hose clamps, stop valve, end train pipe valves, McLaughlin flex-
ible steam joints. Represented hy E. E. Siuitli.

\*isserinE \- Co., Irir.. Harry. Chicago. 111.—\'iloco firedoor. locomotive
sander.s. ;ii6ton and valve stem packing, bellringer. Represented bv
Harry Vis^ering. G. S. Turner and W. H. Heckman.

\\ estern Railway EquipmenE Company. St. I-ouis. Mo.—Lindstroni svphon.
Repre-rented by S. H. Campbell and R. L. Laugtim.

Westinghoiise Air Brake Company. Pittsburirli. Pa.—Represented bv C. T.

Olmstead. A. K. Hohmyer, Lawrence Wilcox, L, M. Carlton, E. B.
Farmer, T. A. O'MElley, V. Villette, F. W. Ainsworth, H. H. Burns
and F. M. Nellis.

White American Locomotive Sander Companv, Roanoke. Va.—Graham-
White Perfect sandei . Represented hy James Frantz and W. H. White.

Wyoming Shovel Works, The. Wyomin.g, Pa.—Represented by G. E. Geer.

FUEL ECONOMY AT STATIONARY
PLANTS

An enthusiastic meeting of railway men directly respon-
sible for the consumption of fuel in the stationary plants on
the railways under the control of the Railroad Administration
was held at the Fort Dearborn Hotel, Chicago, September 9.

under the direction of Eugene !Mc.\uli£fe. manager, Fuel
Conservation Section. The meeting was well attended and
inspiring impromptu talks were given by representatives of
the Fuel Administration, the Fuel Conservation Section of
the Railroad Administration and railroad men.

Mr. McAuliffe in opening the meeting called attention

to the great amount of fuel that will be required for the

railways this year. At the best possible estimate this will

amount to 166.000,000 tons, of which 16.000.000 tons will

be used in other than locomotive fireboxes. This coal will

cost on an average S3. 50 per ton which is 250 per cent of
the average price in 1915. While from a purely financial

standpoint all possible saving in fuel should be made, the
most important reason is its scarcit}'. It is estimated that
the country will be short 75.000,000 tons of soft coal and
the railways, tlie largest consumers of fuel, must contribute
a large amount to make up this shortage. Although much
has already been accomplished in using fuel economically
on locomotives there is practically a virgin field among the
railway stationar)^ plants. While no attempt was made b\-

Mr. McAuliffe to go into detail regarding the manner in
which fuel can be saved in these plants he called attention
to the great importance of keeping steam pipes and boilers
well lagged to prevent undue ratiiation of the heat. Par-
ticuL.r attention was also called to the importance of pre-

venting all kinds of leaks. Pijiing extending for any great

distance should have ample provision for e.xpansion. Ex-
haust steam should Ik* used for heating wherever possible.

Tlie ijuildings siiould be kept tight in winter.

Fuel must be conserved. The shortage of fuel in Eng-
land has required that country to take 8,600 men from the

arni\- to mine more coal. Coal should be salvaged the same
as scrap.

TALKS l!Y FCLL ADMINISTRATION REPRESENTATIVES

David Moflet Myers, advisor)- engineer, United States

Fuel .\dniinistration. .^jioke of the work the Fuel Adminis-
tration is doing; described its organization and offered freely

the sen-ices of the 600 men in that department to help the

railway men save fuel. He said that without question

50,000,000 tons of coal or 10 per cent of the country's con-

sumption, could be saved by more careful operation of steam

generating plants without an}' expenditure for additional

ec]uii>ment. He jiointed out the fact that practicing fuel

economy not only saved fuel but reduced greatlj- the de-

mands on the railroads for transportation.

George R. Henderson, administrative engineer for tlie Fuel
Administration in eastern Pennsylvania and who has had
considerable experience on railroads, called attention to con-

ditions as he knows exist. He opened his remarks with

the slogan: "Tf we can't can the Kaiser, w-e can help make
the can. And this 'can' is made largely of coal," he said.

He described the questionnaire which was sent out by the

Fuel Administration to all steam plants for the purpose of

determining \vhether or not they were being operated to the

best advantage. Accompanying this questionnaire was a

poster which was to be bulletined in every jiower plant.

On this poster was the recommendation that a daily record

of the coal and water consumption be kept, in order that

the men might have a check on the amount used. It sug-

gested the use of draft gages for the purpose of detecting

whether an\- excess air was admitted to tlie boiler. It rec-

ommended the cleaning of tubes and of treating the feed-

water to prevent scale fomiing on the inside of the tubes.

It pointed out that suitable insulation on steam pipes, heat-

ers, drums, etc., at least two inches thick would save 80
per cent of the heat. It recommended the use of exliaust

steam for heating feed\vater. buildings, and other general

work, pointing out that the exliaust steam from the engine

contains about 90 per cent of the heat in live steam. The
necessity for sufficient supervision w-as also touched upon.

Joseph Harrington, administrative engineer for Illinois,

spoke of the necessity for considering the personal equation

of the men who handle the fuel. He cautioned that particu-

lar attention should be given the small plant. There are

so many of them that eyen though tlie waste at any indi-

vidual plant may be small the accumulative effect \vill be

yery large. Any organization developed on the railroads

should be large enough to give the small plants proper

supervision. He advocated strongly a two-pen recording

draft gage for boilers so that a continuous record of the

manner in which a fire is handled could be obtained and
tlie work of the fireman thus super\'ised. Mr. McAuliffe

agreed with liim thoroughl}- in this. Such a device Mr.
Harrington explamed. would also have considerable moral

effect on the fireman. He would fire the boiler correctly

for he would know that a record was lieing kept of his

perfonnance. He also spoke of the importance of weighing

the coal in order that the fireman will get a better idea of

^vhat he is actually doing. It will give him an incentive

to improve his \vork and that is an important point that

should in no way be overlooked. Congenial surroundings

are also necessar}-. A conveniently arranged plant, well

ventilated and kept picked up and clean will give the fire-

man a certain amount of pride and self-respect wliich will

Ije reflected in his work.

Make the Fourth Loan a Success!
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Osborne Monnett. engineer for the Fuel Administration,

spoke briefly, calling attention to some of the important

points that should be watched in the design and operation of

boiler plants.

FUEL OIL MUST BE CONSER\"ED

Xelson G. Phelps of the Oil Division of the Fuel Ad-
ministration spoke on the fuel oil situation. He said that the

time had now arrived when ver\- serious consideration must
be given this product. Oil is needlessly wasted. The
Bureau of Mines, a short time ago, estimated that 40,000,000
barrels, or 1,680,000.000 gallons, of fuel oil were wasted
yearly due to improper operating methods. It is very easy

to waste the oil when it is being burned and it is here that

a vast saving must be made. The country is facing a

shortage of 29,000,000 barrels and for the last six months
it has been necessar}- to draw from the storage supply.

Improper combustion of the fuel oil is responsible for the

greatest waste. There should be some one made responsible

for fuel oil econom\- and detailed to instruct the furnace

operators in the use of the oil torch. Proper burners should

be used. By far the majorit)' of homemade burners are

wasteful and it would be decidedly better to purchase a

burner that has been designed correctly. Too often the

fundamentals of burner construction are not understood.

Better efficiency will be obtained with oil heated to 110 deg.

before it enters the burner. The Fuel Administration is

planning to publish some educational matter on economical

fuel oil consimiption which will be free for those handling

fuel oil.

A A\'ORD FROil FUEL SUPER\1S0RS

A'arious representatives of the Fuel Conser\-ation Section

spoke calling attention to the more important defects found

around the railway- stationar\- plants. By far the most

common is improperly lagged steam pipes and boilers, ex-

cessive leakage from both air and steam lines, and im-

properly maintained boiler settings. 'Sir. Roesch presented

some interesting figures showing that with coal at S3. 50 per

ton in the furnace, steam at 150 lb. pressure leaking through

a '4-in. hole would waste So,340 per year; through a

1 .52-in. hole Sl,330 per year. Air at 100 lb. pressure with

coal at S2.00 per ton leaking through a 1/16-in. hole will

waste S2.89 per month, and through a 1-in. hole,

S741.82 per month. It was stated generally that positive and

absolute neglect was responsible for the greatest wastes. In

one case a road was extremely short of water at a certain

point, and at the same time was wasting 26,000 gal. through

leaky valves. Piping should be above ground in order that

leaks can be located and stopped. A case was reported

where a set of 9-in. locomotive air compressors was used

for furnishing air at high pressure to the shop for tools,

while a large shop compressor was used to supply air at a

lower pressure to the yards. The shop compressor was not

u.sed to capacity and the two methods of producing the air

were used simply to give a high and low pressure line. With

a rerlucing valve the shop compressor could furnish air for

both the shop and the yard.

In some territories where coal has been ver}' cheap it has

l:>een difficult to make the men appreciate the value of fuel,

but with the extreme shortage throughout the countr\' they

are Ijeginning to realize the necessity for economy and while

there is a lot to l<e done in educating these men they are giv-

ing their supftort and co-operation. The fuel supervisors are

holding staff meetings at the important terminals. Their at-

tention is not re.stricted entirely to the mechanical department;

the transportation department is in a ywsition to save a large

amount of fuel, and men from that department arc included

in the meetings. Particular stress was laid on wnat cu,.!

means to this nation and to all of the Allied nations in

winning the war. If for the lack of it this country could not

do the full measure of work that will be reciuired of it, the

length of the war will be increased, and that means that

thousands of our boys will be uimecessarily sacrificed.

OTHER SPE.\KERS

There were among other speakers at the meeting, H. T.

Bentley, superintendent of motive power, Chicago &: Xorth
Western, who tc'.d how necessary it was to stir up the enthu-

siasm of the men in the practice of fuel economy.

Mr. Anderson, of the ^Milwaukee Light & Power Com-
pany, ^Milwaukee, Wis., spoke of the success with which
pulverized coal has been used in the power plant of that

company under stationar}" boilers. Boiler and furnace ef-

ficiencies of over 86 per cent have been obtained with the

pulverized coal, the net efficiency being greater than that ob-

tained with the automatic stokers. The Locomotive Pulver-

ized Fuel Company's apparatus was applied last Ma}', and
after changing the design of the furnace to adequately meet

the new conditions imposed by this method of combustion

no difficulty has been experienced with the proper operation

of the plant. Mr. Anderson made it clear that in the design

of the furnace lay the secret of success in using powdered
coal. He spoke ver}- enthusiastically of the possibilities of

this method of firing stationarv' boilers.

The advantages particularly referred to for this method
were the constant degree of efficiency, the fact that constant

critical attention was not needed as in the case of stoker or

hand firing methods and the ease of control of the fire. The
waste of fuel accompanying the banking and cleaning of

fires is eliminated. At the plant in question which has peak
loads night and morning this feature was of particular im-

portance. It was possible to shut a boiler down at night and
b}- keeping the dampers closed to conser\-e the heat of the

brick work in the furnace, to start the fire in the morning
from the heat of the brick, the steam pressure having dropped
but little. To operate this system most successfully a suf-

ficiently large installation should be made to warrant a pul-

verizing plant of sufficient size to bring the co.st of preparing

the fuel down to a reasonable figure.

!Mr. ]\Iaddox, of the Missouri, Kansas & Texas, told of the

experience that road had had with this method of burning

fuel at its Parsons, Kans., plant. A sufficiently large fur-

nace volume and the proper baffling of the boilers is very

necessar}-. He believed that this method of burning fuel

had come to stay, particularly in stationar}' plants. Lignite

has been used with especially good success although it was
fed to the boiler with seven per cent moisture.

C. A. Brandt of the Locomotive Superheater Company
called attention to the fuel waste, caused by carelessness and
ignorance, such as neglect of washing and scaling boilers, soot

blowing, attention to proper damper regulations, condition

of fuel bed, air leaks in boiler setting, .^^team leaks in pipes,

etc. This waste is, undoubtedly, ver}' great, particularly

among the small and isolated steam plants of the rail-

roads. It should be drilled into the minds of every man
from top to bottom that steam and fuel wastes must be elim-

inated, no matter how small. We must not stop at this,

however, for the waste caused by faulty operation is com-
paratively small as compared with the inefficiencies caused
b}' incorrect designs of power plants and faulty or obsolete

construction. Careless operation is bad whether it occurs in

a poorly or an efficiently designed plant, but it is just as

much a crime to operate a poorly designed plant, when its

economy can be greatly improved ijy the installation of ap-

paratus and devices that we know will produce a definite

and positive fuel saving. The efficiency of a steam
power plant is fundamentally that of design, and I believe

it is consen'ative to state that for any plant, the economic-

results are j)robably 85 per cent due to design and construc-

tion, and 15 per cent due to operation under normal condi-

tions.

While material is scarce, man power is infinitely more

I!ij> IJon.l-: Bark Up llie Boy
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scarce, and we must remember that the instaUation of modern

appliances in power plants, such as stokers, ash handling

devices, fecdwuter heaters and su])erhcaters will not only

save coal, hut they will also save labor.

In regard to the use of sujierheated steam there is not a

man here who is not familiar with the wonderful performance

wliich the locomotive superheater has produced towards in-

creased fuel and water economy and increase in power of our

steam locomotives. The locomotive superheater has made
possible great savings, increased tonnage and fuel economy,

yet, with all this knowledge, and witli the knowledge that the

superheater will produce equal economies in stationary plants,

very few railroad shops or engine house power plants are

equipped with superheaters today. I believe I am safe in

saying that there are not more than a score of engine house

power ])lants equii)f)ed with su])crheaters.

A correctly designed suj)erl)eater will not only im[)rove

the over-all efficiency of the boiler plant where steam is pro-

duced, but what is infinitely more important, it will save

steam in its utilization. Condensation in steam lines could

be practically eliminated, due to the reserve heat stored in

the steam, as well as due to the lower conductivity of super-

heated steam. In roundhouses wlicre locomotives are fired

uj) from the house blower, there will also be a considerable

saving due to the fact that the s|)ccific volume of super-

heated steam is greater than that of saturated steam.

Railroad Administration Activities

News of the Month from Washington and Various

Regions Pertaining to the Mechanical Department

WS. CARTER, director of the Division of Labor, has

issued a circular regarding methods of adjusting

differences regarding labor, in part as follows:

In the adjustment of differences of opinion, not involv-

ing rates or amount of wages, or hours, that arise in the

relations between the officials and employees, which differ-

ences are to be expected, sincere effort should be made to

reach a common understanding without the necessity of

reference to the director general, or to the Division of Labor.

Where such controversies are not so adjusted, or where

questions involving rates or amount of wages or hours are

raised, the following methods will be adopted:

(a) Requests by employees for increases in wages, in addition to in-

creases provided for in wage orders, will be filed only with the Board of

Railroad Wages and Working Conditions, to which board has been assigned

the duty of hearing and investigating such matters, as provided in Article

VI of General Order No. 27.

(b) The method of securing interpretation of wage orders is prescribed

by the director general in Supplement No. 6 to General Order No. 27, and

the prescribed method should be followed in cases involving interpretations

of wage orders.

(c) When employees are represented by railway boards of adjustment,

the procedure as to all controversies within the scope of their duties will

be as directed in general orders creating such boards. The fact that cer-

tam employees arc not represented by railway boards of adjustment will in

no manner deprive them of any of the benefits accruing from such boards.

An assistant to the director of the Division of Labor has been appointed,

and a staff of representatives has been organized, for the especial purpose

of rendering the same service to such employees as though represented by

a railway board of adjustment. Boards of adjustment have been created

by understanding with the larger organizations of employees, for the con-

venience of handling such matters and to relieve the director of the Divi-

sion of Labor of adjusting same. It is not practicable to create railway

boards of adjustment, except for the larger organizations of employees.

((/) Requests for adjustments in wages by employees not represented

by railway boards of adjustment, which requests are based upon existing

practices or adjustments reached through former arbitrations and settle-

ments, will be F'esented to the proper officials of the railroads, and negotia-

tions will be conducted in the usual manner up to the chief operating offi-

cer, or officer designated by him. Should no agreement be reached, and it

appear to be necessary to take the matter further, a joint statement of

facts (in duplicate) will be prepared by the representatives of the employees

concerned and the proper officials of the railroad, and submitted to the

director of the Division of Labor of the United States Railroad Admi-nis-

tration. Attached to such joint statement of facts will be such brief argu-

ments by both parties to the controversy as is believed desirable by those

concerned. When an adjustment is not then reached through correspond-

ence, a representative will be assigned to investigate, and tf by his assist-

ance no agreement is then reached, the matter in controversy will be re-

ferred again to the director of the Division of Labor.
(e) Personal grievances or controversies arising under interpretation of

wage agreements, and all other disputes arising between officials of a rail-

road and its employees not represented by railway boards of adjustment,
will be handled in the usual manner by the individual, his representative,

or by committees of employees, up to and including the chief operating

officer of the railroad, or officer designated by him, when, if an agreement
is not reached, the chairman of the committee of employees and the officer

of the railroad will refer the matter to the director of the Division of

Labor, in the same manner as provided in Paragraph d of this circular.

(f) When an employee, or class of employees, is not represented by
committees, and negotiations cannot be conducted in the usual manner.

matters of complaint will be taken up with the proper officials of the rail-

road. When such employee or employees desire to appeal to the director

general, a complete statement of the cause of complaint will be filed by
such employee or employees with the director of the Division of Labor.
When an adjustment is not reached through correspondence, a representa-

tive will be assigned to investigate, and if by his assistance no agreement
is then reached, the matter iti controversy will be referred again to the

director of the Division of Labor.

(g) General Order No. 8 suspended negotiations for revision of sched-

ules or general changes in conditions affectitig wages and hours pending
decision of the matter by the director general, which was accomplished by
General Order No. 27. No order has since been issued either prohibiting
or directing that negotiations for revisions of working conditions be under-
taken. This matter is left to follow the usual course, except that all re-

quests for increases in wages, reduction of hours, or special rates for over-

time will be taken up directly with the Board of Railroad Wages and
W^orking Conditions. Where working conditions are not agreed upon by
com.mittees of employees and the officials of the railroads, a joint state-

ment of the points at issue will be prepared and filed with the director of

the Division of Labor, attaching thereto such brief arguments as may be
desired. When an adjustment is not then reached through correspondence
a representative will be assigned to investigate, and if by his assistance no
agreement is then reached, the matter in controversy will be referred again

to the director of the Diviison of Labor.
Nothing herei'n contained has reference to employees of railroads not

under federal control.

RULES FOR SUBMISSION OF NEW DE\T:CES

The Division of Operation has issued a circular prescrib-

ing the following rules to be obser\'ed in submitting new
devices or inventions to the Railroad Administration for

investigation

:

Any person desiring to submit any apparatus or device to

the United States Railroad Administration at Washington,

for the purpose of having it passed upon and investigated,

should forward complete specifications and detail drawings,

showing fully and clearly the construction, application, and
method of operation of said apparatus or device. The draw-

ings should be made of convenient size for handling and
filing, and drawings not larger than 8 in. by IOJ/2 in. are

preferred. Large drawings or prints must be multiples of

this size.

The specifications and plans should be accompanied by a

statement showing the following:

1. Name of appliance or device.

2. Name and address of proprietor.

3. Number and date of United States patent or patents.

4. Purpose of the appliance or device.

5. Rrief statement of how the purpose is carried out.

6. General description.

7. Statement of relation to other appliances or devices.

8. Name of railroad or railroads on which used or tried and length of

time in use.

9. Name of town, district, or railroad division where used or tried.

10. Name of railroad officers of whom inquiry may be made.

All plans, specifications, drawings, and other descriptions

which are furnished for examination become a part of the

Lend the Way They Fight
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United States Railroad Administration's records and may be

retained in its files.

When examination has been completed the papers fur-

nished for such examination will not be returned; for that

reason original patents, tracings, or other papers of that

nature, which may be of particular value to inventors or

proprietors, should not be furnished; instead, copies of pat-

ents, blueprints, or other descriptive papers of which dupli-

cates can be obtained by the proprietor should be sent. The
United States Railroad Administration can furnish no pro-

tection of the inventor's or proprietor's rights in any device

submitted; therefore, plans should not be submitted until the

rights of the inventor or proprietor are fully protected by
patent or otherwise.

It is not necessan^ to submit models of devices. If for

any reason it is desired to do so, however, models may be

furnished, provided the proprietor pays all transportation

charges. After examination models will be returned if the

proprietor so requests, but this will also be done at the pro-

prietor's risk and expense; otherwise models will be de-

stroyed. In even,- case, however, whether or not models are

supplied, complete detailed plans and speciiications must be

furnished; no report will be based on examination of a model
alone.

When complete plans of any appliance or device have
been furnished they will be placed under examination; after

this examination has been completed the person submitting

the device will be informed of the results thereof and the

conclusions reached.

Arrangements for tests will not be made until an examina-

tion of plans discloses the necessity or desirability of con-

ducting a test under ser\-ice conditions. In case a test is

to be made the apparatus must be furnished, installed, and
operated without expense to the government.

Correspondence regarding matters of this nature should

be addressed to United States Railroad Administration,

Frank ^Mc^Ianamv, assistant director, division of operation,

Washington, D. C.

Nothing in the foregoing is intended to prohibit any rail-

road from testing and developing devices invented by its

employees, or testing other devices which, in the opinion of

the officers of the railroad, have sufficient merit to war-
rant it.

DEFERRED CLASSEFICATIOX FOR RAILROAD EMPLOYEES

Instructions that the federal managers give their active

personal attention to make sure that deferred classification in

the new selective service draft is properly claimed for rail-

road employees that are necessan,- and also that no such

claim is made where it can reasonably be avoided were tele-

graphed to the regional directors on September 10 by ^^'alker

D. Hines, assistant director general. The following list of

employees covers those affected by the order:

General officer*:, master mechanics, roundhouse and shop foremen, ma-
chinists, blacksmiths, boilermakers, tin and coppersmiths, pipefitters, elec-

tricians, freight car and passenger car repairmen and inspectors, respective

helpers and apprentices of all the foregoing, chemists, locomotive inspect-

ors, gang leaders, superintendents and assistant superintendents, trainmas-
ters and assistant trainmasters, traiti despatchers and directors, yardmastcrs
and a'si'^tants, road foremen of engines and assistants, traveling engineers,

firemen instructors, locomotive engineers anel motormen, locomotive fire-

men and heli'crs, conductors, brakemen and flagmen, train baggagemen and
express mes.sengers, yard foremen and helpers, hostlers, enginchouscmen.
telegraphers and tclephoners, block operators, telegraph clerks, engineers of

maintenance of way. division engineers, roadmastcrs. field engineers, super-

vifors, construction foremen, foremen on track work (generally known as

section foremen), bridge, building and water service foremen, bridge build-

ing, ship and wharf carpenters, signal maintainers, and telegraph and tele-

phone maintainers.

SPEED UP LOCOMOTIVE REPAIRS

Director General McAdoo has instructed the regional direc-

tors to get the following message to every machine shop and
roundhouse in tlieir territories:

"General Pershing needs more locomotives in P'rance to

keep the big American smash going until the kaiser is pushed

across the Rhine. 'I'he only way we can give General Per-

shing the locomotives he needs is for the railroads of the

United States to take as few new locomotives as possible and
thus permit the locomotive builders to send their product to

France.

"We can not do without new locomotives unless we keep
our locomotives in repair and moving all the time. I make a

special appeal to every railroad mechanic and workman to do
his level best to turn the locomotives out of the shops quickly

and to keep their wheels turning on every railroad of the

United States. Here is a direct way in which every man of

you can help Pershing and his heroic soldiers and make cer-

tain the early defeat of the kaiser."

MECHANICAL STANDARDS ADOPTED

The Committee on Standards for Cars and Locomotives

at its meeting last week adopted most of the specifications

and general designs which had previously been approved

for the proposed standard 70-foot baggage cars and for the

proposed 60-foot cars, although the matter of truck design

was not definitely decided. Specifications for the 70-foot car

are now in the hands of the purchasing committee which is

expected to ask for bids shortly. It is expected that orders

for about 1,500 cars will be placed. Revised specifications

for the lighting ec[uipment, to which there had been some ob-

jection on the part of the lighting specialty companies, were

adopted on the recommendation of a sub-committee after

consultation with six. prominent electric lighting engineers.

The committee also has under consideration general instruc-

tions governing betterments to freight cars.

The committee gave consideration to the use of substitutes

for steel for headlining of baggage cars, eliminated fish racks

from the 60-foot cars, appointed a committee to make a

special study of the use of folding devices and began work
on proposed standard rules for the inspection of spark

arrester devices in locomotive front ends and for the inspec-

tion of ash pans to insure greater fire protection. The com-

mittee also recommended the &I. M. standards for tinware.

FUEL CONSERVATION AT ST.ATION.ARY PLANTS

On September 25, fuel conservation circular No. 14 was
issued by the Fuel Conservation Section, covering the uses

of fuel at railway stationary plants. About 17,000,000 tons

of coal will be consumed in these plants on the roads in the

United States and its cost, delivered to the furnace door,

will be approximately $60,000,000. The attempt to conserve

the fuel used in these miscellaneous power and heating

plants is apt to be relatively more fruitful than the efforts

directed toward locomotive fuel consumption, because the

general efficiency of small isolated plants is usually much
lower than that of the locomotives and they are ordinarily

subjected to less tliorough supervision. The circular men-
tions many metliods by which savings can be most readily

affected in respect to the design and equipment of the plants

and their maintenance, and to the methods of operation.

OAKNISHMENT OF W.AGES PUOHIIilTI-.L)

General Order No. 4,i was issued September .r prohijjiting

the garnishment or attachment of the wages of employees
under tlie jurisdiction of the Railroad Administration.

I)ELI\'ERIES OF STANDARD L0COM()TI\ES

Of a total qf ,582 locomotives delivered to the railroads

from August 1 to September 21, inclusive, 127 were of the

U. S. R. A. designs being distributed as follows:

Raltimorc & Ohio .17 Light Mikados
Central of New Jersey 10 Heavy Mikados
Chesapeake & Ohio 10 Heavy Mikados
Chicago & Eastern Illinois 15 f.ight Mikados
Chicago, Milwaukee & St. Paul 2% Heavy Mikados
Lake Eric & Western 7 Light Mikados
Lehigh & Hudson River 4 Light Mikados
Pillslnirgh & West Virginia 3 Light Mikados
Union Pacific fi Light Mikados
Wheeling & Lake Eric 10 Heavy Mikadoj

I.<-t Your .Money Work for Uncle Sam.
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ORDERS OF REGIONAL DIRECTORS

Obsolete Freight Car Equipment.—Tlie Xortli\VL'.stt.'rn

regional purchasing committee asks railroads under its juris-

diction to report any freight car equipment which they con-

teni])late retiring so that the War Board of Electric Rail-

ways may determine whether it can be used on electric lines.

Distiiiiiitliiig of Freight Cars.—The Southwestern regional

director announces that when the cost of repairs to freight

equipment exceeds the amount allotted to be expended for

that purp)ose, the federal manager or general manager may
authorize in writing that the cars he dismantled. Before
such cars, or cars which are not wortliy of repairs, are scrap-

ped the regional director advises that they should be set

apart for ins|)ection by the corporation officers who will de-

temiine their final disposition.

Conservation of Fuel.—The Southwestern regional director

(juotes a letter from Eugene McAuliffe, manager of the Fuel
Conservation Section of the Railroad Administration, re-

commending that cinder pit forces, car riders in switch yards
and other enij:)loyees be prohibited from making ojjen fires

from lump coal taken from cars and engine tenders. He
suggests that when a fire is actually necessary a small shelter

house with a stove be installed, thereby reducing the con-

sumption of coal to a fraction of that used in the open fires.

The Hazard of .Smoking.—Emphasis is placed on the

necessity of prohibiting smoking on railroad property where
inflammables are handled. Federal and general managers
are asked to issue instructions prohibiting smoking in shops,

coaling stations, piers, warehouses, storehouses, freight houses

and offices, including record rooms, and around freight plat-

forms and all places where inflammables are handled or

stored. \\"atchmen, guards, officers and other employees in

charge of property must see to it that the rule is enforced.

Salary Increases to Subordinate Officials.—In circular 28,

dated August 31, the Northwestern regional director an-

nounces salary increases to subordinate officials, effective

August 1.

Road foremen of engines, traveling engineers and travel-

ing firemen will receive an increase of 25 jier cent with a

maximum of $250 per month.

Railroads are asked to submit recommendations for in-

creases in the rates of pay of superintendents, master me-
chanics, etc., and these recommendations will be acted upon
promptly upon receipt.

Rates of Pay to Piece Workers.—The Northwestern re-

gional director outlines the practice which will be followed in

applying the provisions of General Order 27 and its Supple-

ment 4 to piece workers. This class of labor will receive for

each hour worked the same increases per hour as have been
awarded to the hourly worker engaged in similar employment
in the same shop. Piece workers, like other workmen, will be

subject to the minimum allowances, specified in Supplement
4, and tlie jjrovisions for the payment of time and one-half

time for overtime, including Sundays and the following holi-

days: New Year's Day, Washington's Birthday, Decoration
Day, Fourth of July, Labor Day, Thanksgiving Day and
Christmas. Railroads having the piece work plan in effect

for car or locomotive repairs are requested to submit to the

office of the regional director their recommendations as to any
further increase in piece work rates which should, in their

opinion, be made.
Maintenance of Engine Terminals.—The Eastern regional

director orders that to insure proper condition of engine
terminals for tlie winter, repairs be made to roundhouse
roofs, windows, doors, heating pipes, lighting systems, etc.,

November 1. Shelter should be provided for those employees
whose occunations expose them to the weather, such as ash-
pit, turntable and coaling forces, in order to protect the

men, and by making comfortable provision help insure reten-

tion of sufficient force. Alachinery of coaling plants, turn-

tables, etc.. should be inspected and repaired and spare parts

provided to insure uninterrupted ser\-ice.

Headlight Requirements on Switching Locomotives.—The
Eastern regional director states that it has been determined

that when necessary to make changes in headlights on

switching kx'omotives to meet the requirements of the law,

or on account of renewals, they will be equipped with head-

lights of the incandescent type with a turbo-generator and
a bulb of suitable wattage.

Purchase of Rolling Equipment.—The Northwestern re-

gional j)urchasing committee has furnished instructions to

purchasing agents on the purchase of rolling equipment,

such as locomotives, cars, coaches, etc. When an aggregate

purchase for equipment, the capital expenditure for which

has been duly apjiroved. is estimated to cost $100,000 or

more, an order in triplicate should be sent to the regional

purchasing committee with copies of plans and specifications,

so that the matter may be submitted to the central advisory

purchasing committee for purchase.

Such equipment amounting in the aggregate to less than

$100,000 should be purchased by the individual road, sub-

ject to the approval of the regional purchasing committee.

Proposals covering such equipment should be tabulated and
sent to the regional purchasing committee for approval with

complete specifications, blue prints, and other details, accom-

panied by recommendations as to acceptance and reasons

therefore. Equipment purchased Ijy individual roads should

as far as practicable comply with the equipment standards

of the Railroad Administration.

Surplus Bar Iron on the Great Northern.—The North-

western regional purchasing committee states that the Great

Northern has a surplus of bar iron which is available for

immediate shipment. Roads in the vicinity of Duluth, Min-
neapolis and St. Paul recjuiring iron are asked to draw on

this stock before placing orders elsewhere.

Sill Steps for Disposal by the Soo.—The Northwestern

regional purchasing committee announces that the !Min-

neapolis, St. Paul & Sault Ste. Marie has 4,800 left-hand

single freight car sill steps and 1 .800 right-hand double

freight car sill steps for safety appliances on box cars avail-

able for disposal to other roads. E. T. Stone, purchasing

agent of the Soo line at ^Minneapolis, will supply further

information concerning this material.

Surplus Material for Disposal by S. P. & S.—The North-

western regional purchasing committee announces that the

Spokane, Portland & Seattle has for disposal at its Portland

shops material including angle bars, various sizes of new
galvanized corrugated culvert pipe, four-point Pierce trans-

position J. brackets, new caboose cupola lamps, several thou-

sand feet of new circular loom, several thousand feet of

cable and a number of miscellaneous items.

Consenmtion of Scrap Car Wheels.—The following sug-

gestions have been oft'ered to the regional director by H. B.

Spencer, chairman, Central Advisory Purchasing Committee:
"'The need for both new and scrap cast iron wheels is so great

that I recommend instructions be issued to all railroads in

your region that immediate and effective action be taken to

utilize every second-hand and scrap car wheel available. We
will require 687,600 chilled cast iron wheels for 87,000 cars

and locomotive tenders for the U. S. Railroad Administration,

in addition to what is required for the overseas' service. In

order to produce these wheels, we must furnish at least 55

per cent old car wheels. W'ith charcoal pig iron available it

would have only been necessary to furnish 25 per cent old

wheels in the mixture, but charcoal pig iron is unobtainable

and we must make up the deficiency with old car wheels.

Every railroad acquires and has on hand large quantities of

trucks, wheels and axles, which are not serviceable and should

be dismantled. In nearly every case a usable wheel or axle

will be procured and in all cases scrap wheels will be ob-

tained. A vigorous campaign requiring every railroad to dis-

mantle all unserviceable trucks and press oflt every wheel from

the axles is the only thing which will relieve the present

situation."

Support the Nation to Your Utmost.
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U. S. R. A. Standard Baggage Cars
The First Gars to Be Designed by the Government

for Passenger Service — All Steel Gonstruction

THE United States Railroad Administration for some

time has been working on the designs of two standard

tvpes of baggage cars, to be 60 ft. and 70 ft. long,

respectively. These cars are of steel construction throughout,

with the exception of the floor, and are generally similar in

l<___e'jj'-<?,>5C'^^ri^'A _ K-—7£ jj:
OrerffoofSheefs

The underframe is made of tishbelly center sills of the

built-up type and Z-bar side sills. The center sill webs are

of 5/16-in. plate, spaced 16 in. apart and reinforced top

and bottom with Syz-in. by 33^-in. by ^-in. angle flanges.

M the top these angles are applied on the outside of the web
plates only, while at the bottom they are applied both outside

and inside. The center sill construction also includes a top

coverplate 15 in. wide by ^ in. thick. At the deepest sec-

tion the sills measure 26 in. over the flanges. This section

Arrangement of Bullt-Up End Construction for the 70-Ft.

Standard Baggage Car

design. The .-^idc elevation and floor ])l;m illu>lrutcd are for

the 60-ft. car, while the details shown are those incorjjoratcd

in the design of the 70-ft. car. The designs meet the Railway

Mail Ser%-ice requirements as to strength and in .some respects

are .stronger than is called for by the Post Office specifications.

is maintained for a distance of 11 ft. 6 in. either side of

the iransverse center line, at which points are located the

main tran.sver.se members. At these memjjers the reiluction

in the dejjth of the section begins and reaches the minimum of

1 2 ]4 in. over the flanges at the back side of the double body

bolsters. The principal tran.sverse members are built up of

'4 -in. single flanged diaphragms with fillers of the same

thickness between the sills, and have continuous top cover-

])lates 9 in. wide b>' S/](i in, thick. A ;^-in. by 6-in. plate,

aljout .S.S in. long, is riveted to llie bottom flanges of the dia-

Havc You .Sul)-c ril,.il l.> Your I.iiiiir:
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Ekrafhn of Side Bearing. Seahon o/ Cenfer.

Cast Steel Double Body Bolster for the Standard Baggage Cars

Section 0-0. Section C-C.

Make the Fourth Loan a Success!
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phragms, die center sill filler, and to the center sill flanges.

The bolsters and end construction of the underframe may
be either built-up or of unit cast steel construction. In the

K—'^—^

—

'-"S

^J
,., „ ,. SecHon af

\Sids E/ei'afion. Cenhr.

Details of the Cast Steel End Frame for the Railroad
Administration Standard Baggage Cars

built-up underframe the center sills extend through to the end
of the car body, the spring buffer casting being riveted between

to the flanges of these members, the side sills and the center

sills. P'rom a point 16^4 in. forward of the front transverse

member of the bolster to a ix)int 24^ in. back of the rear

transverse member, the center sills are closed by a |^-in.

bottom coverplate. The lower flanges of the transverse mem-
bers are reinforced by J/2-in. by 8-in. plates, which are con-

tinuous from side sill to side sill. Side bearing supports are

provided by 6-in., 143/4-lb. I-beams, placed longitudinally

between the transverse members of the bolsters, 3 ft. 9J^ in.

on either side of the longitudinal center line of the car.

The side sills are 6-in., 15.7-lb. Z-bars, with the lower
flanges turned out. A oj/^i-in. by 3-in. by 5/16-in. angle,

with the short leg turned up, is riveted to the lower flange

of the Z-bar, the face of this angle serving as a means of

attachment of the outside steel sheathing of the car.

Alternate types of construction are provided for the end
frame of the car. This may be either a unit steel casting or

built up of structural sections. The details of the cast steel

end frame are shown in one of the drawings. The built-up

construction is designed to be of equal strength to that of

the cast steel end, which is stronger than required by the

Railway Alail Service specifications. The main vertical mem-
bers are 12-in., 40-lb. I-beams, framed into the bumper cast-

ing at the bottom and built into a transverse girder at the top.

There are four intermediate end posts of 4-in., 8.2 lb. Z-bars,

two of which are to be omitted in working to the Post Office

Department Specifications. The corner posts are built up
of Z-bars, placed in the same position as the intermediate

posts, and two angles which are so placed as to provide a

means of attachment of the outside sheathing at the side of

the car and the inside end sheathing.

The side frame is made up of channel posts pressed from
^g-in. steel. The side plate is a 4-in., 8.2-lb. Z-bar, placed

with the web horizontal and the outside flange downward.
The top of the belt rail is 3 ft. J4 in. above the lower face

of the side sills. It is made up of the 4-in. by 3/2 -in. strip

on the outside, riveted through to a 4-in. by 2-in. by y^-ia.

angle on the inside of the sheathing. The sheathing is 5^-in.

plate, to the inside of which is applied }i in. of hairfelt

Elevation and Floor Plan for U. S. R. A. Standard Baggage Car

them. The transverse meml)frs of the double body bolster arc insulation. 'I'iie interior slHatliing is No. 20 corrugated

each built up of two diaphragms of S/16-in. jilate, placed steel.

back to back. A top coverplate, 5 ft. 9 in. wide, is riveted The carlines are of %-h\. pres.scd channel sections. On

Buy Bonds! Back Up the Boys in France.
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cither side these are in one piece from the side jjhite to tlie

roof of tlie clerestory with a separate section for the hitter.

'I'lie roof is covered with copper bearing steel plates insulated

inside and the ceiling is of sheet steel. The underframe

structure is covered witli l/I<)-in. steel plate, which is riveted

to the center sill coverplate, tlie side sills and transverse sup-

\MTts flanged from '.(-in. plate. On this is laid five 3-in. by

2:V^-in. intermediate longitudinal stringers with specially

gained stringers over the top flanges of the side sills. Be-

tween these stringers the steel plate is covered with a ^i-in.

layer of hairfelt, held in place by 1-in. by 1-in. wood strips

placed against the stringers. On the stringers is laid a trans-

verse floor of lJ/16-in. by S|4-in. material, finally surfaced

with a maple floor of ^4-in. by 3-J4-in. tongued and grooved

material, placed longitudinally except between the doors,

where it is placed transversely.

The general arrangement of the 60-ft. and 70-ft. cars is

similar. The 60-ft. car is carried on four-w-heel trucks, while

the 70-ft. car has six-wheel trucks. The trucks may l>e either

of the built-up pattern or the cast steel frame type. In either

case tlie general arrangement is the same, being of the equal-

ized pedestal type. The wheels are 36 in. in diameter and

are mounted on a.xles with 5-in. by 9-in. journals. The six-

wheel trucks have a wheel base of 11 ft. and the wheel base

of the four-wheel truck is S ft. Both cars have two doors

on each side, one having an opening of five feet and the

other of seven feet. The side door on one side is placed op-

posite the narrow door on the other side of the car. In one

end of the car a fish rack is placed over the floor, which is

fitted with drainage facilities.

The 70-ft. cars are 70 ft., 9 in. long over the end posts

and have a clear length inside of 70 ft. The uncoupled

length over the diaphragms is 74 ft. IJ4 in. They are 9 ft.

1 in. w'ide inside and have a maximum width of 10 ft. ".s in.

over the eaves. The maximum height from the top of the

rail to the top of the roof is 14 ft. 13/16 in. The 60-ft. cars

are 60 ft. 9 in. long over the end posts; they have an inside

clear length of 60 ft. and a length uncoupled, over the dia-

phragm faces, of 64 ft. 1'4 in. The height and width clear-

ances are the same in both cases.

COACH CLEANERS' WAGES
The director general has issued an addendum to Supple-

ment 4 to General Order 27, providing the following rates

of pay and rules for coach cleaners:

.ARTICLE I ^R.'VTES OF PAY

(a) For coach cleaners who were on January 1, 1918,

prior to the application of General Order 27, receiving less

than 16 cents per hour, establish a basic minimum rate of

16 cents per hour, and to this basic minimum rate and all

hourly rates of 16 cents and above, add 12 cents per hour,

establishing a minimum rate of 28 cents per hour, provided

that the maximum shall not exceed 40 cents per hour.

(I)) .\11 coach cleaners shall be paid on the hourly Inisis.

.\RTICE II PRESER\ ATIOX OF RATES

(a) The minimum rates and all rates in excess thereof,

as herein established, and higher rates which have been

authorized since Januar\- 1, 1918, except by General Order

27, shall be preser\'ed.

(b) Coach cleaners temporarily or pemianently assigned

to higher rated positions shall receive the higher rates while

occupying^uch positions; coach cleaners temporarily assigned

to lower rated positions shall not have their rates reduced.

ARTICLE ni—HOfRS OF SERVICE

Eight consecutive hours, exclusive of the meal period, shall

constitute a dav's work.

ARTICLE IV UVKKTIME

(a) Where there is no existing agreement or pract'ce more
fa\'orai)le to the employees, overtime will be computed fur tiie

ninth and tenth hour of continuous service, pro rata on the

actual minute basis, and thereafter at the rate of time and
one-half time. Even hours will be paid for at the end of

eadi day period; fractions tliereof will be carried for\vard.

(I)) Coach cleaners will not be required to suspend work
during regular hours to absorb overtime.

ARTICLE V—Al>PI.ICATION

The rates of pay and rules herein established shall be

incorporated into existing agreements on the several railroads.

A CORRECTION
In the article on The Design of Offset Beams, publislied

in the Septeml^er issue on page 514. several typographical

errors were made in the closing paragraphs under Fig. 9 on

page 516. These have been corrected and are reprinted here

as follows:

Substituting the required value of 20,000 for ;• and .y^ for 1,

we have,

;,ooo X 9

20,000
2 X 5 X :

I 45,(H;0 X 9
or x, =^/

\2 X 5 X 20.00c
x» = 1.42 or 1 7/16 in.

Similarly

I
31,800 X 9

" "A 2 X 5 X 20.000 ~
f

63,000 X 9

\7 X 5 X 20.C00

The shape of the section with these required dimensions

is shown in Fig. 8b.

It is necessary to ascertain the angular deflection of the

vertical portion of the beam, (m-n in Fig. 9) in order to

determine whether the beams will be unduly distorted un-
der the action of the maximum stresses. To find the angu-
lar deflection, use the formula

Whe

205 iri 1 (a- + h-)

a' h» G

angle of deflection in degrees.
Mt = twisting moment, in inch-ponnds.

1 =^ len^h of section subjected to twisting i

G = raoaulus of elasticity for shear, gener
wrought iron.

205 X 5,300 X 12 X 2 X (1.68» J- 5=)
,!> =

lly taken as

726,000.000
.1165 deg.

X 5' X 10,500,000 6.210,000,000

Evidently this slight angular deflection will be of no con-

sequence, and the beam as designed has ample stiffness.

A Piece of Freight 13,000 Feet Long.-—Ocean vessels

taking oil from the Tampico fields, ^Mexico, must be loaded

some distance out from the shore on account of the shallow

water and the lack of harbor facilities: and the oil is con-

ve}ed from the shore through pipes laid on the bottom of the

ocean. At Agua Duke, about 70 miles south of Tampico,
two such pipes have just been laid by the Texas Company,
and each pipe is 2^ miles long. Each was drawn from the

shore to its position for use by a tug, assisted by a steamship,

the sections having been put together on the shore and loaded

on a series of four-wheel trucks, running on rails. This pipe

is 8 in. in diameter and each of the two lines weighs about

382,000 lb., or as much as one of the large modem freight

locomotives. These pipes are more than twice as long as any

of those heretofore in use. At the outer end of these pipe

lines connection is made to the tank in the ship by means
of flexible metal hose.

Lend the Way They Fight



Draft Gears Should Be Maintained'
Proper Protection to the Car and to the Lading Re-

quires a System of Periodical Inspection and Repairs

BY L. T. CANFIELD

IX
presenting this subject I will not refer to any kind or

tvpe of draft gear, but will tr}- to point out the necessity

of keeping the device in condition to do its maximum
amount of work at all times. It is understood that the dut}'

of the draft gear is to protect the car and its contents from

damage due to shocks received in the handling of the equip-

ment. We will treat the question of capacity of draft gears

in foot pounds as developed by the 15,000 lb. pendulum
hammer. There are draft gears in service ranging in ca-

pacities from 5,000 to 45,000 ft. lb. Table I shows"the foot

pounds of energy developed by cars of different weights mov-
ing at different speeds, ranging from 1 to 10 m. p. h. These
tables are made to show 60,000, 80,000 and 100,000 lb.

capacity cars, both empty and loaded.

Xo matter with what make, type or capacity of draft gear

gear used was of the spring type, the cushioning value

being two M. C. B. class G springs having a combined
capacity of 60,000 lb. By referring to the diagram you will

note that it required a si.x-inch fall of the hammer to close

the springs, at which time the pressure on the sills was ap-

proximately 60,000 lb. In one instance it went up to 72,000

lb. or an average of 12,000 lb. for each one inch fall of the

15.000 lb. hammer.
Selecting test No. 4 for comparison, it will be noted that

at the 14-in. fall of the hammer, the maximum strength

without over-straining the sills was reached, showing a

pressure of 1,025,000 lb. Deducting the 72,000 lb. pressure

develo{>ed at the six-inch fall while the draft gear was
working there remains 953,000 lb. pressure that was de-

velojjed on the sills between the 6-in. and 14-in, falls, which

No.4-e4. No.S-7z

100,000 2OOp0O 300,000 400,000 SOO.OOO 600.O0O 700,000 800,000 300,000 1,000,000 1,100,000 /,200,000

Pressure in Pounds.

Fig. 1—Diagram Showing Strength V.Tlues of Sills Obtained by Varying the Location of the Center Line of Draft.

cars are equipped, the gear should at all times Ije working

as nearly to 100 per cent as possible if damage to cars and

lading is to be avoided. The effects of shocks on cars are

illustrated by the diagram, Fig. 1., presented herewith show-

ing the results of a .scries of tests made in the Union Draft

Gear Company's laljoratory by Professor Endsley, assisted

by Mr. Barnard, mechanical engineer of that company.

These tests were made to show the loss in the strength value

of the draft sills by moving the center line of draft l>clow

or above the center of the channels. This diagram is shown

in order to compare the difference in jjressures on the sills

before and after the draft gear is driven solid or closed.

In all of the five tests shown on this diagram, the draft

•From a paper presentc'l before llic Car Forcman'n Anwjci.ition of riiiiriKo,

represents an increase of 8 in. over the fall required to close

the draft springs. Dividing this by eight, in order to get

the jjressure for each inch of drop, the result is 119,125 lb.

for eacli one-inch fall of the hammer after the draft gear is

closed, wliich is approximately ten times the average pres-

sure on the sill wliile the draft gear is doing its work.

Therefore, if this spring draft gear was not properly main-
tained or its capacity allowed to decrease to the extent of a

loss of one-inch dro]), making it close at live inches, the re-

sult on the car would 1je a loss of 12,000 lb. in draft gear

capacity and the imposing upon the car of 119,125 lb. addi-

tional .stress.

Most modern draft gears have capacities ranging from
15,000 to ,30,000 ft. lb. when tested by the pendulum hammer

Work for I 11(1.- Sam.
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which is probably the best method of testing when attempting

to show the effect on the cars. However, there are draft

gears in service that will work up to a .18 in. drop of the

15,000 lb. liammer developing a cai)acity of 47,500 ft. lb.

under which condition the pressure on the draft sills would be

less than .500,000 lb.

We are told by men who make a study and test a great

many couplers, that the new M. C. B. type D coupler will

fail at a pressure of approximately 900,000. This failure

would i)e rejiresented by a shortening of tlie cou]iler equal

to one inch in its length. The older tyjie of couplers wmII

develop the same failures at 600,000 lb. pressure. By refer-

ence to the diagram. Fig. 1, it will be noted that over 1,000,-

000 lb. pressure is developed on the sills between the 6-in.

and 16-in. drops, therefore, a draft gear that will not be

closed or driven solid with a 16-in. fall of the 15,000 lb.

hammer is not only saving the draft sills but the couplers

as well.

With the e.xplanation of the difference in pressures on the

cars when the draft gear is working and after it has been

closed, showing that if the draft gear is not working the effect

of tlie shock on the car can be multiplied by ten, I think we

should begin to look into the Ijest method of maintaining the

draft gears.

llie first point is that in repairing a draft gear, the re-

pairs should be made in such a manner that it will retain its

full travel. I know that I myself have repaired cars by ap-

plying solid followers in order to take up the slack, thinking

that by removing the slack I was doing good work. To
prove that this is wrong I would call your attention to the

diagram shown in Fig. 2, which represents a 60,000 lb.

capacity draft gear with l->4-in. travel. The whole area of

the triangle is the maximum amount of work possible with

this typ)e of a gear and would be represented by a 6-in. drop.

Should this gear become slack making it necessary to apply

a follower J^ in. thick to compensate for the set in the draft

springs, there would be a reduction in the w-orking capacity

of the draft gear as shown by the shaded portion of the dia-

gram which is a loss of nearly one-half of its efficiency. As
explained above, as long as the draft gear is working the

pressure on the car amounts to 12,000 lb. for each one-inch

tained to their designed travel and any part of their mechan-

ism tliat shows that it has suffered a loss in its working value

should \>c discarded and a new part substituted.

In order properly to maintain the draft gears they should

be treated in the same manner as the air brake, for instance

a safe working life should be agreed upon and to start with

the name and type of the draft gear, the date it was applied

and its working travel should be stenciled on the draft sill.

I am not prepared to say what is the safe working life of the

Trayel-fnches.

Fig. 2

dift'erent makes of draft gears, but assuming three years, I

think a positive rule should be put into effect that at the ex-

piration of the three years the draft gear should be removed

from the car, inspected and repaired and made as good as

when new. This rule should act the same as the rule for

maintaining air brakes. In case a car is found where the

draft gear has run beyond its allotted time without being

removed, the repairs should be compulsory on the road hav-

ing the car in its possession and the owner of the car should

be responsible for the cost of such repairs.

TAKLE I—ENERGY IN MOVING C.^RS AT VARIOUS SPEEDS
Weight of car 33.0001b.
Weight of load 60.000 lb.

10 per cent excess... 6,0001b.

Weight of car 39,0001b.
Weight of load 80,000 lb.

10 per cent excess. . 8,000 lb.
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racked, roofs loose, draft sills, end sills and in fact all parts

of the car destroyed in performing the work of the draft

gear, it appears the great waste of labor and materials is in

not keeping the draft gear as near to full efficiency as pos-

sible at all times.

I would strongly recommend the building up of a force of

draft gear men who would be experts just the same as you
were forced to build up a force of expert air brake men in

order to get the benefit of the air brakes. These men should
avail themselves of laboratory investigations and talks with

men who have made a study of draft gear just the same as

the air brake men had to do when they started out. The
draft gear is of even more importance than the air brake to

the safe and economical handling of car equipment.

DISCUSSION

In the discussion emphasis was laid on the fact that after

the safe speed for switching cars is passed a very slight

increase in the velocity increases the energy stored in the

car greatly and multiplies the damage to equipment. The
necessity for maintaining the maximum travel of draft gears,

especially on heavy equipment, was brought out. If the

draft gears had higher capacity there would be fewer bad
order cars, as shocks damage not only the draft gear and
rigging, but the entire car. The speakers expressed the

opinion that from 80 to 90 per cent of the bad order cars

were due to poor draft gear and draft rigging.

THE JOURNAL BOX PACKING SITUATION

Among the materials used on the railroads which are be-

coming scarce due to the war, none is more important

than journal box packing. The requirements for all

the roads of this countn,' are estimated at about 20,000,000 lb.

per year. At the present time the best of the wool wastes

formerly used for packing are being reworked into yam and
used for blankets, etc.

In order to secure the necessary amount of packing it will

probably be necessary to use substitute materials. In the

past the principal stocks used for journal box packing have

been woolen and cotton waste. In some cases other materials

were added but these formed the basis of all the mixtures.

As the function of the waste used in packing is to carry

oil to the journal, the first requirement in material used for

this purpose is the ability to raise oil by capillary action.

The waste should be resilient when soaked with oil so that

it will keep in contact with the journal. Furthermore, it

should not disintegrate under the action of the oil and

should be of such a nature that it can be cleaned and reused.

Wool waste has more resilience than cotton but cotton ab-

sorbs and carries the oil by capillary- action better than

wool. Inasmuch as resilience is absolutely necessary to get

good results, wool waste has been used almost exclusively for

passenger car and locomotive service and for most freight

car service, though, of course, the mixtures contained some

cotton.

Before discussing the possible means of overcoming the

shortage of woolen waste it may be of interest to enumerate

the materials entering into the various mixtures used for

journal box packing.

DESCRIPTION OF MATKRIALS

Axmin.rter and Brussels Carpet Yarn.—This is composed

of the clippings and ends from the carpet looms and is the

highest grade of wool yam. This material is getting very

scarce as the better grades are being reclaimed and respun.

The price is now nearly four times what it was three years

ago. It is undoubtedly the finest material for packing waste

but its price prohibits the u.se of it in large (juantities. It can

be reclaimed practically as good as new.

Shredded Wool Carpet.-—Shredded wool carpet is not as
good as new wool yam as the fibre is shorter but it is good
material if properly combined with other longer fibred ma-
terials. In .shredding it, a small amount of oil is usually
used in order to get the best results. Shredding should be
done so as to produce the minimum of short broken threads
and any pieces of unshredded carpet should be picked out.
An excess of oil is sometimes found in this stock.

Shredded Linsey.—This is a very poor grade of material
secured by shredding Linsey carpets. It is dirty, short
fibred and practically all cotton. It is undesirable for
packing waste and should only be used if nothing else is

available. It yields practically nothing in reclamation.
Domestic Merino.—This material is the waste product of

the hosiery and clothing mills. Its wool content varies from
40 to 80 per cent. It should be well twisted, long, clean and
resilient. Different lots vary greatly in the length of fibre
and general quality. It is ver>' good material for incor-
poration in journal box packing. It comes mainly from
New England and the supply is beginning to fall short of the
demand. In former years large amounts were imported
from England. At the present time this source of supply is
not available. A low grade is imported from Japan.
Muck Yarn Waste.—The term "muck yarn" is generally

used to cover all the respun yams though' the higher grades
are sometimes called "respun" yarns. Its wool content varies
from almost nothing to about 75 per cent. It is made from
sweepings, fly, cow hair and various other materials, and is

sometimes dyed bright colors to make it look like carpet
yam. It is very short fibred and breaks up very easily. The
mixing machine breaks it up to a certain extent and when it

is in packing service it goes to pieces rapidly, and as a result
causes what are known as "wiper" hot boxes. Its use in
packing waste is very undesirable. Its cost is rising as it is

being used in the manufacture of cheap blankets, etc.

Cocoanut Fibre.—Tliis fibre is shipped from the Philip-
pines, India and Central America. Before being used it must
be machined. In this machining a certain amount of oil is

usually added. It will not carry oil to the journal but it does
soak up a little oil and after considerable service it often

breaks up. The resulting small particles are undesirable in

the journal box. It will burn in case the journal gets very

hot. The greatest difficulty in connection with its use lies

in the fact that it is a difficult matter to incorporate it prop-

erly in a mixture of waste. Packing containing cocoanut

fibre should be run through the mixing machine at least

twice to get it properly mixed. If there are balls of it sepa-

rate from the wool, trouble will be experienced with the

journal box in which it is used. It is also troublesome when
waste is reclaimed in the centrifugal machine. The purpose

of incorporating it in waste is to give resilience. While
cotton is the best oil carrier, it is not resilient and now that

the high grade wool yarns are so scarce, the fibre is used to

give this resilience which the cotton content lacks.

Tampico.—A coarse vegetable fibre used for making
brushes and cheap ropes. It is used in some mixtures to in-

crease the resiliency.

Jute.—The filire obtained by maceration from the inner

bark of the jute plant, used in the manufacture of gunny

sacks and ropes. Its use in packing should not be per-

mitted.

Moss.—This moss conies from Florida. It is retted to

remove the hard portions. It will not alisorb oil. It is con-

sidered by some to be superior to the cocoanut fibre, but it is

open to practically all the olijections which have been raised

to the latter.

Asbestos.-
—'Hiis is sometimes used in packing mixtures.

It is of no advantage and merely adds to the weight.

White Spooler.—The most common ingredient of good

white waste. It is soft but often short fibred.

Have Vou Subhiriheil lo Your Limit':
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SlmilJed Xcu; Colored Rii};''.— I'liis inatiTial is often j)ro-

hihitcd in specifications for colored waste, hut under present

conditions such restrictions result in much higher cost. The
per cent should, of course, be kept down and the jirade held

up. Some of this shredded rag stock is fine, soft material.

Shredded old rags is a rather poor stock as the old rags are

often partially rotted. All cotton stock for journal packing

should be free from hard, sized threads.

White Col>.—This is the t'mest of all cotton waste stock

and the amount available is limited. Certain amounts of it

are put in the higher grade cotton waste mixtures.

White Waste Machined.—Only small amounts of white

waste are used, as colored waste answers the purpose and is

easier to get. A high grade colored waste costs as much as

white waste. The finest white waste is the "cop"' which is

scarce and only small amounts of it are usually incorporated

in the mi.xture. The sized sla.shed threads are undesirable

as they arc hard and coarse.

MIXTURES USED FOR P.\CKING

A gooti grade of wool waste stock for car packing contains

about 75 per cent of shredded wool carpet and 25 per cent

of domestic merino. This is suitable for use in either pas-

senger or freight cars. It can be secured at a reasonable

price. Other typical mixtures now in use are made up of

about 50 per cent wool carpet and merino, 35 per cent cotton

and 15 per cent vegetable fibre. The maximum permissible

proportion of threads shorter than three inches is usually

limited to from 25 to 40 per cent. The moisture content is

limited to about 8 per cent. The constituents are nin

through a mixing machine one or more times to get them

evenly distributed in the packing and also to improve its

resiliency.

It may prove necessary to use packing containing smaller

proportions of wool than in the mixtures given above. The
supjily of cotton stock is ample, although the price is high,

and this will probably come into more general use. The
principal objection to cotton packing is that it lacks resiliency

and, therefore, does not remain in contact with the journal,

though it is theoretically the proper material for carrying

oil since its capillary properties are nearly twice those of

wool. Numerous methods of securing the necessary resiliency

with cotton jiacking have been tried. Steel wool, cocoanut

fibre and moss are sometimes mixed with the packing to give

resiliency, but all of these are open to numerous objections,

such as breaking to pieces, matting, preventing reclama-

tion, etc., and some of the roads which have tried them have
had to abandon them.

recl.\jm.\tion of p.\cking

As the supply of raw materials for use in packing is

constantly decreasing, every effort should be made to reclaim

it. All roads should install proper plants for the reclama-
tion of both wool and cotton waste. Roads that have pro-

vided such facilities should .see that all available material

is sent to the reclamation plants. The cost of reclaiming

wool waste is more than made up by the value of the baljbitt

reclaimed and the oil secured is a large item. The methods
of reclaiming packing in general use are described below:
Method No. I.—The dirty packing is shipped to the re-

claiming plants in barrels. At these plants it is first heated
in a large vat surrounded by steam coils. It is then placed
in a centrifugal wringing machine, similar to those used in

laundries. It is revolved in this machine for a period of
about five minutes; during this process the oil is thrown out
of the packing and a considerable amount of the dirt passes
out with it. Still more of the dirt and the heavy particles of
babbitt settle in the bottom of the machine. The packing
is then remo\-ed from the machine and picked over b\- hand.
Inasmuch as the packing is practically dry, the dirt separates
from the wool very easily, leaving a clean material without

the dirt or short fibre. This i)acking is then put in the

mixing vat and used similar to new jiacking. The oil which
is removed in the centrifugal machine is passed through a

series of four fine screens and a bed of curled hair or char-

coal. Tlie reclaimed oil is [jcrfectly satisfactory for use the

same as new oil. The babbitt is melted down and skimmed
and babbitt blocks made for issuance as new babljitt.

Method Xo. J.—The packing is taken directly from the

Ijarrels and jjlaced in a large vat of oil which is heated

by means of steam pipes. It is forked and stirred around
in order to wash the dirt from the packing with the oil.

When it is sufficiently well cleaned it is put into a second

vat where it is mi.xed ready for .ser\'ice. The vats are cleaned

out and the material from the bottom is put in an air driven

press and the oil squeezed out. This oil is cleaned by means
of a centrifugal machine and the oil is used over.

IXETHODS or RECLAIM IXG COTTON WIPING W.\STE

The dirty waste should be shipjjed to a central plant

which is fully equipped for this work. The waste should

first be washed either with gasoline or lye and soda ash. It

should then be wrung in a centrifugal wringer and dried

in a specially constructed oven or, if this is not available, on

steam coils. It will be found necessary to have special

tanks prepared for the first washing. In case the lye and

soda ash method is used, special skimming devices are

necessary to remove the dirt and grease which comes to the

surface. Care must be used in the handling of waste from

the paint shop to avoid danger of fire from spontaneous

combustion.

In the past, few roads have paid enough attention to

journal box packing to insure that it was handled properly.

The present conditions demand that this policy be changed in

order to avoid a serious shortage of such material. The
term "waste" should be confined to stock used for wiping.

The mixtures used for packing boxes should be referred to as

"journal box packing." The improper use of the term

"waste" is largely responsible for the lack of care in

handling this material, which is generally regarded as a

waste product. All roads should issue definite instructions

to the mechanical department employees as to the methods of

packing journal boxes and reclaiming packing.

MAINTENANCE OF AIR BRAKES
The regional directors are now giving special attention to

the proper maintenance of air brakes and are addressing

letters to their federal and general managers as follows:

The proper maintenance of air brakes on all classes of equip-

ment is an important matter from many points of view and is a

subject that is not given the careful attention it should be given.

In addition to the impossibility of properly handling and con-
trolling trains with poorly maintained brakes and leaky pipes,

hose and other apparatus, fuel losses from these causes are

startling. It is estimated that there is a waste of more than
6,000,000 tons of coal annually due to train pipe and other air

leakage. The shortage of coal makes it necessary now, more
than ever before, to bring about greater efficiency. The proper
maintenance of air brake equipment will not only contribute to

a large extent in fuel saving, but will also reduce maintenance
costs and improve your train operation.

The following should be rigidly enforced

:

Ample time allowed for inspection of air brakes.

All leaks and defects properly repaired.

Air brakes should be thoroughly gone over, cleaned and tested

on all cars on shop or repair tracks and all leaks eliminated.
Train pipes, cylinders and all parts should be securely clamped.

This is a matter that is given little attention.

Careful inspection of hose should be made to detect porous
hose and to see that hose fittings are securely clamped. Poorly
clamped fittings often result in hose being blown off, resulting in

wrecks or serious damage to equipment.
Wherever possible train yards and shop tracks should be

equipped with yard testing plants to enable inspectors to test

cars and trains standing in the yards and make repairs often

Make the Fourth Loan a Success!
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before trains are made up, resulting in reducing of terminal de-

lays and overtime.
The leakage on outbound trains after a service reduction of

15 lb. has been made and valve placed on lap, should not exceed
8 lb. per minute. If leakage exceeds that amount the trouble
should be corrected.

M. C. B. Rules covering the inspection and maintenance of
air brakes should be rigidly enforced.

HEAVY FREIGHT GARS FOR A NARROW
GAGE RAILWAY IN INDIA

BY FREDERICK C. COLEM.^N

By far the most interesting of all the mountain railways

in India, or perhaps in the Far East, is the 2 ft. 6 in. gage

line connecting Simla, the summer capital of India and the

Punjaub and the headquarters of the Indian Army all the

footed steel rails, with spikes and bearing plates on wooden
deodar ties, but more than half of these have now been
replaced on renewal by 60 lb. rails. The line is ballasted

with stone, and it is fenced only along the Kalka camping
ground and through the outskirts of the town of Kalka.

]Most of the curves are compound, the limiting radius being
120 ft. and the ruling grade is 3 per cent, not compensated
for curvature. Upon leaving the Kalka junction, where the

broad-gage trains stop, the line almost immediately com-
mences to ascend the spurs of the mountains, taking turns

continuously until Simla is reached. The spurs are generally

of a favorable character and they are taken advantage of

when they lie in the right direction, but, where they do not,

tunneling has been resorted to. The ridges are connected by
"saddles" of varying heights, not always progressive in favor

of the ascent, so that the line, having surmounted a ridge, has

Narrow Gage Gondola Car of the Sheffield-Twinberrow Type for the Kalka-Simla Railway, India

year round, with Kalka, and there forming a connection with

the East Indian Railway system.

Simla, situated among the foot-hills of the Himalayas at an
altitude of 7,116 ft., relied, until November, 1903, upon
"tongas,"' or country carts, for its communication with the

outer world. . The railwav was commenced in 1899 and

sometimes to descend. However, as the mountains rise, so

do the majority of the "saddles." In spanning mountain
gorges and ravines, girder viaducts are not usually employed,
but masonry structures called "galleries." These resemble
Roman aqueducts, and they consist of tiers of arches rising

one above the other until the rail level is reached. They are

ofxrned for traffic in 1903, and since January 1, 1907, it has generally on a curve, and the curvature is formed by making
been worked by the Indian North Western State Railway the piers wedge-shaped. The retaining walls are made of dry
administration. It ha.s a total length of 60 miles of singlestonc, hand set, of 10 ft. to 15 ft. in width, and bands of
track throughout. The permanent way consists of 41 lb. flat-masonry 2 feet wide are introduced at intervals of about

Kuy Hoiidb! Buck Up lh<- BoyH in I'Vance.
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5 feet, according to circumstances. There are no fewer than

21 stations, and the railway carries about 150,000 passengers

and 62.000 tons of jjoods each year.

In order to provide facilities for the increasing traffic, addi-

tional locomotives of a more powerful type have recently been

introduced, the passenger vehicles have been re-designed, and
all-steel coaches have largely been adopted.

Simultaneously, a considerable number of all-steel high-

capacity freight cars, both open and covered, have been im-

ported from England. .Among these are SO cars of the Shef-

field- Twinberrow pattern, built by the Leeds Forge Company,
Limited, of Leeds, England, from the designs of George H.

Sheffield, of Victoria street, Westminster, lliey are of two

standard types, op)en and covered, of 42,560 lb. and 39,200

lb. rated capacity, respectively.

The following is a table of the leading dimensions of the

open cars:

Length inside and over end sills 30 ft.

Lengtii over buffers and couplers 33 ft.

Height inside 3 ft. 6 in.

Width inside 7 ft.

Width overall 7 ft. S'A in.

Centers of trucks 20 ft.

Wheelbase of trucks 4 ft. 3 in.

Diameter of wheels on Iread . .10 ft. 8 in.

Size of journals 7 in. by 3;^ in.

Centers of journ.ils 3 ft. 9H in.

Tare weight complete, including vacuum brake equipment. .. 14.000 lb.

The over all dimensions, with the exception of the height,

are similar in both types of cars and, with the single excep-

tion of pressed steel end sills and end longitudinals, only three

standard British steel sections are employed in the structures.

Cast steel wheels are employed, and these were pressed on
tlie axles under a pressure of 40 tons, the bosses of the wheels

tached to and between the bogie transoms or bolsters. The
upper, or loose, portions of the boxes are provided with large

rubbing surfaces, which have a sliding contact, w^ith corre-

sponding rubbing pieces upon the car main transoms. Al-

though tilting action alone is allowed for the extent of the

clearance between the center pins and pivot casting, and the

spring boxes and the side checks on the bol.ster frames of the

trucks, there is ample provision for lateral and end movement
to suit inequalities in the rails or super-elevation.

.\ distinct advantage in dispensing with the customary

swing bolster is the fact that there is no vertical movement
of the brake shoes, whether the car be empty or loaded. A
uniform wear of the brake shoes is thus ensured and there

is the same range of brake levers under either empty or loaded

conditions. The weight of these trucks, complete, is 2,556

lb. Some of the covered cars are provided with an additional

pair of doors at the top in the centre, as shown in one of the

illustrations, and the tare weight of the cars is increased to

15,340 lb.

Several of the open and covered cars recently supplied for

use on the Kalka-Simla Railway are fitted w-ith an arch bar

truck. The general dimensions of these cars and the struc-

tural details are similar to those already described, except that

the weight of the truck is 3,192 lb., which increases the tare

weight of the cars to 15,120 lb. and 16,910 lb., respectively,

as against 14.000 lb. and 15,340 lb., the tare weights of the

open and covered cars fitted with the Sheffield-Twinberrow

truck.

Truck of the Sheffield-Twinberrow Type Used Under Some of the
Kalka-Simla Freight Cars

being keyed to the axle seats. The journal boxes are also

of cast steel and are fitted with loose key plates and are de-

signed to permit of oil lubrication, either by means of adjust-

able pads or waste packing. The tare weight of the covered

car is 15,350 lb. A number of the covered cars are fitted

with water tanks, each of 115 cu. ft. capacity. The weight

of the empty tanks and fittings is 1,456 lb. The trucks, un-

derframes and general dimensions of the covered cars are

identical with the open cars, but an additional standard Brit-

ish section is employed for the longitudinals and the trans-

verse bracing of the plates and of the roof.

One of the photographs shows the Sheffield-Twinberrow

patent truck. The salient feature of this design of truck is

that the weight of the car is not carried on the centre, but is

distributed through groups of coil springs at a transverse dis-

tance of about 16 in. from each side of the centre. The bend-

ing moments upon the main transoms are thus considerably

reduced, and the effect is to add materially to the reduction

in weight of the structure. The springs are compounded
to act efficiently when the car is either loaded or empty.

They rest in cast steel boxes, the lower parts of which are at-
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are welded and flat spots on tires have been successfully

welded when it was necessary to do so.

Up to the present time we have not had much success

welding cast iron with the iron electrode although with the

carbon a fair job can be done, but the gas is unquestionably

the best for any of this work. \\'e have successfully welded

with oxy-acetylene, steam shovel engine frames and cylin-

ders by welding in patches of cast iron where worn or broken.

When our contract for shells was completed and the lathes

that were used for this purpose were being overhauled, it

was found that most of the \'-slide beds were worn by the

tool carriers. The.se were built up by the oxy-acetylene pro-

cess, which saved machining the beds down as much as ^-in.

in some cases.

In regard to boiler work, most of the welding is done with

the iron electrode using a mild steel or Swedish iron as a

tiller. It is found that tlie electric process localizes the heat

more than the gas, though it is the writer's opinion that the

gas makes a closer and neater weld, as all welds made by

the electrode are more or less porous unless they are ham-
mered. \\'hcn patching a firebox it is better whenever pos-

sible to apply quarter or half side sheets in order to get the

weld out of the fire. However well a patch is welded, it

generally gives out in from twelve to eighteen months' service,

and the same applies to cracks, whereas tlie quarter or half

side sheets should last as long as the firebox.

When a nest of small cracks is found round the staybolts,

the bolts are removed and the holes countersunk and welded.

This method has been found to be very successful. Corner

patches are welded by running the patch into the tube or

back sheets, as the case may be, at the same time removing

the flanges. If it is decided to do away with a number of

tubes, plugs are welded in the holes. The holes are counter-

sunk and the plugs are punched by a countersunk die which

gives them the proper bevel for welding.

Superheater flues are being successfully welded to the tube

sheet. The operators I am connected with prefer to have the

flues belled and water in tlie boiler. This keeps the tube

sheet from heating, especially around the smaller tubes. The

tubes are set in with copper ferrules set back 1/32 in. and the

flues are belled out 3/16 in. to 7, 32 in.; the small tubes,

3/16 in. The sheet is roughened all around the tubes and

flues, and the oil is then burnt off with the oxy-acetylene

flame and tubes and flues welded in with electrode, using

li in. mild steel or Swedish iron. The latter is preferred

if calking is needed.

A sample of an average day's work is as follows, for a

gang of 12 men:

—

14 rivet holes in smoke-box and 4 peg holes in foundation ring.

10 tube holes in upper portion of firebox tube ibeet.

2 air pipes which were worn through.

In the tori room:
1 ratchet for jack (2 teeth replaced).

1 gear spindle built up.

1 chuck screw, key end built up.

1 borirg shaft built up from 214 in. to 2Ji in.

2 tool holders, rebuilt.

1 air hammer handle repaired.

6 teeth in lathe gear, built in.

1 cone, small end filled up solid.

2 l}i in. holes in top rail of frame filled up.

4 cracks 18 in. long in right side sheet welded.

14 bottom tube holes welded up.

2 washout plug holes built up for re-tapping in round head.

Cut out frame for welding and started welding same.

Welded bushes in pony truck slays.

Cut out 3 sets of boiler tubes.

Cut out oi!e set of superheater flues.

Build up calking edge of first hole.

Heated corners of t".be sheet for closing.

Welded broken superheater damper bracket.

Built up reversing lever where worn.

Built up 2 side rods where worn.

Cut out 48 flexible staybolts in firebox.

Welded 2 cracks in throat sheet.

1 broken flange of air brake cylinder.

In addition to this list two men are engaged continuously

on cutting around tlie shops.

For cutting steel and wrought iron the oxy-acetylene pro-

cess has practically no competitor, it being impossible with

the carbon point to cut as fast or as fine and neatly as with

the gas torch. For scrapping fireboxes and frames, the car-

bon point is cheaper to use if time is no object and labor is

cheap.

The foregoing examples illustrate only a very small frac-

tion of the uses to which the two methods of welding and

cutting are being put in locomotive repair and machine siiops,

and fresh uses are being found for it every day. No round-

house should be without an oxy-acetylene outfit, both for

repair work and as a part of the wrecking outfit, and all large

roundhouses should have both processes, as they would pay

for themselves over and over again.

In concluding, I would state that though there are many
different opinions as to which is the best process, no shop is

complete unless it has both equipments, although the gas has

really the widest range.

\\'elding should not be treated as a side line of the ma-
chinists' or boilermakers' business, but should be treated as

a trade in itself, as it really is, for it needs the entire con-

centration of a man's mind, careful study, plenty of practice

and a conscientious man to make a welder.

Wherever possible a separate building or suitable space

should be provided for bench work, and should be equipped
with a suitable furnace for heating and annealing castings.

There should also be plent}' of floor room for charcoal fires

for preheating cast iron jobs before welding.

Discussrox

The extreme value of both welding processes was admitted

by all, but there was a decided difference of opinion as to

the detailed performance of the work. In fact, most of tlie dis-

cussion hinged on the relative value of lap and butt welds
in firebox construction.

It was generally admitted that complete fireboxes could be
welded by either the acetylene or the electric process, and A.

'M. Barry, of the St. Lawrence Welding Company, claimed
that a safe joint could be secured only by the use of the lap

weld. He claimed for the lap weld a high factor of safety,

increased stiffness, double strength and added safety, due to

staybolts.

The majority of railroad men, however, favored butt welds

because of uniformity in metal thickness, more flexibilitv to

prevent staybolt breakage, and less chance of defective welds
due to surface scale. With either process, however, attention

was called to the absolute necessity of having careful and
experienced welders and the need for training such men. It

was also recommended that welds be hammered as they are

built up.

The possibilit}- of increased tube mileage due to welding

was discussed and generally admitted, and Mr. Barr\- de-

scribed the application of welded boiler patches with

rounded corners, again recommending the lap weld. In re-

sponse to a question he stated that in his experience the

weldincc of manganese steel was not successful.

TIME SAVED BY PAINT SPRAYING
MACHINES

Some interesting figures as to the time required to paint

steel hopper cars b}- the spraying method were obtained from

the Carolina, Clinchfield & Ohio at Envin, Term. By the

use of paint spraying machines two men have been able to

paint and stencil 24 cars in 10 hours. Under the conditions

prevailing during the early part of the present calendar year,

the cost of labor for painting, stenciling and light weighing

the car was approximately 55 cents. The total cost for

labor and material for painting one car complete was about

five dollars.

Snpport the Nation to Your Utmost,



Machining Locomotive Driving Boxes
An Interesting Outline of the Work as Performed at

the Sacramento, Cal., Shops of the Southern Pacific

BY FRANK A. STANLEY

WHILE the work of machining locomotive driving

boxes is a common operation in ever}- shop, the

methods followed by the Southern Pacific, in its

Sacramento, California, shops is particularly interesting on
account of the machine tools used in the work. The various

are well illustrated b.\ this view. The driving box is a steel
casting and is machined to receive a brass shell 2J4 in. thick.
The face of the box is machined for a babbit lining which
when finished is li in. thick.

The method of holding the boxes on the shaper Ln Fig. 1

is shown sufficientl}- clear in the illustration. The tvpe of
machine used here lends itself admirably to this class of
work. Its ram reaching forward through the casting and
cutting on the return stroke permits of a hea^-^- feed and
deep cuts without chatter and the springing of the tool away
from the surface of the work, .^s shown here, tlie cutting
uiol is removing the metal with a depth of cut of about

J in. and a feed of 3/32 to Ys in. per stroke of ram, which
means a verj' reasonable length of time for completing the
-cmi-circular seat for the brass. Running say at 15 cora-

ilete forward and return strokes per minute, the actual rate

Fig. 1—Planing Driving Boxes on a Draw Cut Shaper

steps in the performance of the work are well shown in the

illustrations. Fig. 1 shows a pair of 9 in. by 12 in. drivinL;

boxes set up in the chuck on a Morton draw cut shaptr
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imachinc and is also adjacent to the planers where the sides

and end of the bo.\es are surfaced.

PL.AXIXG BOXES

The sides of the boxes are planed as in Fig. 4 with two
rows of boxes secured to a long fixture on the planer platen

so that the entire length of the table is filled with tiie boxes

permitting the use of both tool heads. The fixture is in the

fomi of a long cored casting with outer faces adapted to re-

ceive the boxes which are bolted against its opposite faces

by the long through bolts, straps and nuts as shown. The
work is further sc^rured by straps spanning the gap between

Fig. 4—Planing a Lot of Boxes at one Setting

•eacli pair of boxes and drawing the work fimih- down to the

platen surface.

The top of the boxes are finished on the draw cut shaper

.as shown in Fig. 5 where a single box is set up, as indicated,

against an upright surface on the side of tlie table. The
method of strapping and clamping here is well indicated in

the photograph.

BORIXG AND F..VCI.NG

The boring of the brass and the facing off of the babbitted
face are performed in the double spindle machine shown
at the bottom of the page in Fig. 6, where two boxes are ma-

Fig. 5—Planing End of Boxes in Draw Cut Shaper

chined simultaneously, the spindles being set, in this case,

at opposite ends of the cross rail. The boxes are secured
in the broad face chuck jaws and tlie practice is to first run
two boring cuts down tlirough the work.

The spindle and cutter are operated at 60 turns per min-
ute for the boring cuts and a feed of 1/32 in. per revolu-

tion is maintained. The depth of chip for the first or rough-
ing cut is from j4 in. to yi in. and for the finishing cut

1/32 in. on a side. The long cutter shown in operation in

Fig. 7 is used to finish the babbited face of the box. This

Fig. 6—Machine Used for Boring the Brasses and Facing the Box

Make the Fourth Loan a Success!
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culler sweeps over tlie face of the work at the same speed

as that of the boring cutter, or 60 revolutions per minute.

^^"hen the face is nearly down to the desired thickness the

finish on the surface is obtained without chatter by stopping

Fig. 7—Facing the Babbitted Surface of the Box

the spindle, then starting it slowly and letting it make two or

three revolutions at slow rate of speed to allow the cutter to

scrape the surface perfectly smooth. The rounding out of the

yi-in. comer is done with the cutter shown in Fig. 8 which

has a fillet of the desired radius. The speed of operation is

the same as for the preceding cut.

Fig. 9 is of interest as showing one of many guards used

on different muchines in this plant. The guard is especially

Fig. 8— FInithing the Corner Radius

serviceable on this boring machine owing to tlie tendency for

brass chips to fly, esp«ciall\- when cut at the rate of sjK'ed re-

ferred to atjove. Thi.s guard is in the form of a sheet metal

hrxxl of cylindrical form which has at the front a swinging

leaf which may be raised for observation of the work and

tools and the whole affair can be slipped off of the work in

an instant when the job is completed and as quickly applied

after the next box is ready for machining.

Cutting Tool Details.—Details of the facing and corner

rounding tools are given in Figs. 10 and 11. It will be seen
that the facing tool is made of |4-iii- by 1^-in. stock and it

has a total length of 16 in. The cutting portion is lOJ/J in.

long and is ground off on the edge to give a clearance of

two degrees while a small lip is formed on the cutting face by
the concave groove indicated. Although the cut taken by
this tool is a broad one the form of lip and clearance provide
a clean smooth action. The radius tool, Fig. 11, is of the
same size stock as the facing cutter. It is given more clear-

H-IH

-/(7| ^

Fig. 10—The Facing Tool

M-i

V zk'- •

Fig. 11—The Corner Rounding Tool

ance or cutting rake however, the angle being VJ/j deg. as

indicated in the sketch.

The Director General .\t .-^ltoo.n.a.—In a speech by
Director General McAdoo to the railroad shopmen at Al-
toona, Pa., on September 12, he urged every shopman to

[jut forth his best endeavor in getting locomotives in work-
ing order, saying: "Every idle locomotive is working for

the Kaiser. Every live locomotive is an American soldier.

Even,' moving locomotive is working for Uncle Sam."

Buy FJonflsI Bark I'p the Boys in France.
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MANUFACTURING SCRAP IRON INTO
LOCOMOTIVH PARTS

Blacksmith Fo
BY PAUL H. CAIN
man, MIchitan Central. St. Tho

The seriousness of the materiul shortage previulini; in

Canada on account of the war has forcibly brought to our

attention tlie necessity for rechimation and conservation. All

Ijroken and obsolete parts of locomotive and car equipment,

consisting of brake beams, brake rods, levers, chains, bolts,

nuts, pins, spring buckles, spring hangers, drawbars, arch

i)ars, axles, frames and any scrap which may accumulate

around the shops, are utilized in this process.

These parts are chopped or sheared into pieces not ex-

ceeding 12 in, in length, then piled on boards 12 in. \>y 12

in., each pile weighing about 200 lb. to 250 lb. The piles

are then charged into a furnace of sufficient capacity to

accommodate 12 piles at one time. They are then heated

to the welding point and forged into slabs 2i/> in. by 14 in.

by 30 in, A pair of grab tongs suspended from a crane is

used to handle tlie material from the furnace to the hammer.

Any number of these slabs are piled together, depending

on the size of the forging desired and again welded into a

billet, which in turn is forged into the desired shape.

From these billets are manufactured locomotive frames,

engine and tender drawbars, main equalizers for the spring

rigging, valve motion links and some other small parts. In

forging engine and tender drawbars, four slabs are piled

together by using a porter bar, welded and forged in the

center in one heat and the ends w-elded, formed and the hole

punched widi one extra heat each.

One of the best tests we have found for this material i.s

the manufacture of valve motion links. The finished link is

carbonized and the heat treatment has proved successful in

all cases. The practice which we have found to give the

best results in carbonizing these links is as follows:

After being heated in the carbonizing furnace for at least

14 hours the box should be removed and allowed to cool.

The decalescence point for iron is about 1,650 deg. F., while

the decalescence point for carbon steel is 1,440 deg. F. In

order, therefore, to secure a refined grain iron on the inside

of the case, reheat the link to the decalescence of iron and
then quench in water. In order to get the decalescence of the

carbon steel case, reheat to about 1,440 deg. F. and quench.

This gives both a refined grain of the iron in the core and a

satisfactory steel case.

This method of utilizing scrap has proved a great saving.

The most important point is to have a good furnace.

FORM FOR BABBITTING CROSSHEAD
SHOES

BY J. I

nic. Dcia

DONELLAN
arc«: Hudson, (

I'lie drawing shows in detail an adjustaljle form for rc-

babbitting crosshead shoes of the two-bar guide type, which
is in use at the Oneonta shojjs of the Delaware & Hudson,
The customary practice of baljbitting these crosshead shoes
requires that the surfaces be finished to size after being
poured. With the adjustable guide this becomes unnecessary
and the shoes are ready for service immediately after the

J Brass 8ushin0 andNuf

Boffom EndP/afe. Clamps fo HoldShoe
Place

—10%

u K-' J „'" ,

mnace

Tl ir^ /^'i'i\^^

|< 2-?* ^J
8ol/om Clamp.

Back Plafe.

Ac(jusHnff Sere IV.

>i2l<-—//|—

^

Top Clamp. MJusling Screiv
Brackel.

Details of an Adjustable Fo for Rebabbltting Crosshead Shoes

babbitt is applied. Our experience has been that crosshead

shoes rebabbitted in this manner last much longer than
when the babbitt is applied in such a way that it is necessary

to plane them afterwards. The planing very frequently

loosens the babbitt and the removal of the hard outer skin

leaves a comparatively soft wearing surface.

The method of operating the form and the details of its

construction will readily be understood from an inspection

of the drawing.

'

" Ty'Vy^^^Viavl^^'^ ^'
Scrap Iron Cut and Piled Ready for Heating

Lend the Way They Fight



New Devices in Soo Wheel Shop
Shifting Platforms at Press and Automatic Dis-

charging Axle Carrier Add to Efficiency of Plant

THE methods of handling work in the wheel shop of the

:Minneapolis, St. Paul & Sault Ste. Marie at iNIin-

neapolis were described in these columns a few years

ago.* Since this article was published, however, a num-
ber of interesting devices have been added to the equipment

which have materially increased the capacity of the shop.

Although the plant is comparatively small it has handled as

many as 2,200 pairs of wheels in one month. The principal

alterations made since the jDrevious article consist of the

addition of devices for facilitating the work of the dismount-

ing press and for handling material to and from the machines.

The wheel dismounting press is fitted with attachments

which make it possible to handle wheels very rapidly and it

has been found desirable to arrange the track leading to the

press to accommodate a larger number of wheels than could

be placed on a single track, so a gauntlet has been installed.

At the end where the wheels are received guides are provided

so that the wheels when unloaded from the cars can readily be

placed on the rails.

The wheels as they come to the other end of the tracks are

not in the proper position to roll into the press, and to bring

them in line a shifting platform has been installed in the

floor. This platform, which is shown in Fig. 2, extends

transversely a little more than the width of the track. Oppo-
site the two inner rails are (I05S. .1.1. which set about '2 in.

from either track they strike one of these dogs. Pressing
down the right hand dog causes the platform to move to the
right one-lialf the rlistanre between the r-.n]''. thus bringing

Fig. 2—Axle Carrier and Driving IVIechanism

the wheel in line with the press. The left hand dog likewise

moves the platform to the left. As the wheels roll off they
press one of the dogs, BB, bringing the platform back to the

original position.

Fig. 1—Wheel Dismounting Press; Slilfting Platfor at tile Riglit.

above the platform and operate valves controlling air

cylinders under the floor. As the wheels roll on the platfomi

*Sce Railaay Att Gasette, Mechanical Edition, iiaue of January, 1914,
page 33.

L.-t Your Moil

Another novel device is the carrier which is used for dis-
posing of the scrap axles. Axles which are still serviceable
are picked up by a jib crane and stored in the shop to be used
again, while those which are to be discarded are put outside

Work for t iicl.,- Siiiii.
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the simp. To rcdure the l;il)or of handling these scrap axles

a hydraulically operated carriage has been designed. This

carriage, which is illustrated in Fig. 2, runs on a track ele-

vated about ly^ ft. from the floor. It is attached to an

endless wire cable operated through gearing from a long

cylinder and is thus driven in either direction. The handle

controlling the cylinder is located at the end of the wheel

press.

An ingenious arrangement is used for drop|)ing the axles

3— Details of Device for Dumping Axles

at the proper position on the platform outside the shop.

Above the floor of the axle carrier are a pair of supports on

which the axle is placed. (See Fig. 2.) The top of these

supports forms a broad ^^ The center is pivoted on an axis

running lengthwise of the car and the ])ortion wliich projects

beneath the floor of the carrier has a lug on either side, shown
at .1 in Fig. .5. Between the lugs and the floor of the

carriage are wedge shaped members. B, extending under
both supports. The.se are free to move longitudinally but

are fastened to a link, C, pivoted at the center of the carriage.

Thus when either member moves in one direction the other

moves in the opposite direction, and the axle supi)ort is tip-

ped to one side or the other.

Between the rails on which the carriage rolls, and extend-
ing its entire length, is a shaft operated by a crank in the
shop, as shown at .1 in Fig. 2. This shaft carries four

4—View of Ca ier Showing Position of Supports and Wedges
After Discharging Axle

Stops, spaced about nine feet apart. The dial at the end of
the shaft has eight positions, two for each stop. When the
dogs are placed at 45 deg. to the vertical on either side, they
are in position to strike the wedges. \Mien the carriage move's
out and strikes the dog, the supports are tipped andthe axle
is discharged on one of eight piles, four on each side of the

?; iso'o-

'^'les S/'ngfe Ajrfela/he

Barnes IVaMr Or/.ncfer

Mahria/ P/affar

s'o'Ooor

\CarWfieelM\

\ I* V-ff-6-M \ Dril/Press

\ Journal v*'?*,^?#

T 48Puf/il^m
\

WhtelLd^he

-sz'ot^—1-4< se'o- 4< zz'o- ^4—-"

J^

-h-- ->|< so'o-

Oufbouryd Tmck ;&r
^ 'Ntrrly Mounfed tVheels

Depressed Track

General Arrangement of Tools In the Wheel Shop of the Minneapolis. St. Paul & Sault Ste. Marie, at Minneapolis, Minn.

Support the Nation to Your Utmost.
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track. The axle carrier is shown in Fig. 4 just after an

axle has been dumped. The valve controlling the hydraulic

cylinder is then reversed starting the carriage traveling back.

When it reaches the shop a stop just above the rails, plainly

In order to conform to the circle of the house, the sections-

of the track over adjoining pits are placed at a slight angle

to each other, which, however, is not sufficient to interfere

with the proper operation of the hoist trolley.

It is frequently necessary to rig up a temporary suspension

for a hoist to remove sand boxes and other parts from the

top of the boiler. This requires considerable time and'

rhead Monorail Crane Serving Shop and Storage

Platform

shown in Fig. 2, brings the support back to the normal posi-

tion ready to receive another axle.

One of the noteworthy features of the layout of this shop

is the overhead mono-rail crane Fig. 5 which serves the

platform where new material is received and also the ma-
chines along two sides of the shop. The amount of trucking

required has been largely reduced by the direct crane service

from the material platform to the machines, which is made
possible by placing large doors in the shop walls through

which the crane passes.

is often very inconvenient. A trolley hoist spanning one or

more stalls, as local conditions dictate, provides a convenient

means for handling this class of work with a minimum ex-

}ienditure of time.

ENGINEHOUSE TROLLEY HOIST
BY E. A. M.

A scheme for attaching and supporting the tracks for a

one-ton roundhou.se trolley hoist is shown in the accompany-
ing drawing. The details as shown are designed to suit the

conditions in a concrete Ijuilding, but the idea could be

equally well adapted to enginehouscs of other types of con-

struction.

The essential feature is the cantilever sujtport, which is

built up of two 4-in., 5.25-lb. channel tension members and
two 3-in., 4-lb. struts, the two members being joined at the

outer end by means of M"'"- gusset jilates and attached to

special castings at their inner ends, designed to conform to

the shape of the pillar. 'J'he trolley track is an 8-in. I-beam,

with flanges four inches wide, and where designed to .span

more than one stall, the ends are joined under the sup-

porting truss by means of a 1-in. [ilate, riveted across the

lower flanges of the 4-in. channel members of the truss and

to the Ut]) flanges of the adjoining I-beams. A short l4-in.

plate is attached by struts to the lower flanges of the channel. Buy Bonds and Keep HI

lliiv You Siihscrilicd to Your Limit?
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SETTING ECCENTRICS BEFORE ENGINES
ARE WHEELED

NUster Mecha
BY F. J. SCHENCK

Idtalbany Lumber Compa

It is still the iiractice in many shops to delay the setting of

eccentrics on Stephenson valve motion until the engine is

wheeled and the valves run over. Tliis is usually at a time
when the other work is nearly completed and the valve man is

rushed to get the engine out of the shop. Much time can be

If the lower rocker arm has hackset as at D, the pro-

redure is slightly diffcriiit since, strictly s|)eaking, the eccen-

tric is set relative to the center line of motion, which is a line

drawn through the center of the hole in the lower rocker arm
and the center of the main a.xle when the top arm is vertical.

Since the lower rocker ami is placed at right angles to the
center line of motion, as at D, the angle which the center line
of motion makes with the horizontal is equal to the angle the
lower arm makes with the vertical; then angle .v equals angle
y. Draw the center line of motion /\'.S' through the center of

/

B. c.
A Method of Fixing the Location of Eccentric Before Wheeling the Engine.

center^^-

saved by setting and keying the eccentrics before the engine is

wheeled, not to mention the probability of getting a better

job.

After measuring the lap of the valve and determining the

lead wanted in full stroke, measure the length of the rocker

arms and if of unequal length make full scale line drawing
of the arms, as at B in the sketch, and lay off ab equal to the

lap of the valve plus the lead. Draw the rocker arm in posi-

tion bee and measure the distance ed. This is equal to the

linear advance of the eccentric. If the rocker arms are of

equal length, the linear advance of the eccentric is equal to

the lap plus the lead.

Scribe line OP on the wheel through the center of the axle

tlie a.xle as shown at .1, making the angle .v equ:il angle y.

Level the line RS instead of line OP, and proceed as before.

RATTLER FOR FLEXIBLE STAYBOLT GAPS

In the drawing is shown a rattler which was designed

especially for cleaning flexible staybolt caps. The drum is

16 in. in diameter by 29M in. long, inside, and is made
of 'ij-in. tank steel. Access to the interior is obtained through

a door opening 8 in. wide by 18 in. long. The drum is

mounted on brackets of ^/4-m. plate, which in turn rest upon

\'3

Flexible Staybolt Cap Rattle

and the center of the crank pin, as shown at A, and place

the crank pin on the center by leveling line OP with a spirit

level. Place the eccentric in approximately proper position

relative to the crank pin and drop lines over the eccentric and
axle, as shown at C. If the rocker arms are indirect and the

forward motion eccentric is being set, move the throw of the

eccentric toward the crank pin until one-half the difference

between mn is equal to ed. Mark the eccentric in this posi-
tion and kev to the axle.

a table 31 in. high, built up of angle sections and plates. \
No. 2-R Little Giant drill motor is used to drive the drum.
The motor is supported by its handle, which rests in suitable

brackets provided at one end of the table. The connection

between the motor and the drum shaft is made by means of

a square socket which slips over the square end of the shaft

and is made with a standard tang to fit the drill socket. The
bearings for the drum shaft in the sup]iorting brackets are

fitted with brass bushings.

Make the Fourth Loan a Success!



STEAM HEAT END VALVE WITH
AUTOMATIC DRIP

In relieving the condensation at the rear end of passenger
train heating lines the general practice has been to open
the end valve slightly. This, however, has not proved
satisfactor}- and man\" different schemes have been devised

to take care of this drip automatically. All of these have
been arranged to drain through the hose and have frequently

caused freezing and decay of the hose. The Gold Car Heat-
ing & Lighting Company, Xew York, has recently developed

a new end valve, known as the Acme valve Xo. 1126, in

which the drip is automatically relieved through the valve it-

self, thus eliminating the continual dripping through the hose.

Referring to the sectional view of the valve, it will be seen

that it is of the piston type, similar to existing Gold end

End Valve with Automatic Condensation Drip Port

valves. In this case the piston is double seated with a com-
position .seat at each end. When the valve is closed, piston B
is forced to the right by the cam on spindle //. thereby

automatically opening the drip-port. When the valve is in

the open position, the piston is forced to the left, the seat

on this end forming a tight joint which automatically closes

the drip-port. A quarter turn fully opens or closes the valve,

and it cannot be jarred from its set position by the vibration

of train, or unseated In' the steam pressure. In the dri])-

port is provided an adjusting screw G for varying the

opening.

'l"he valve is substantially built, the body of iron and
the cam and spindle cast in one piece. The spindle is short

and of large diameter and should kee|) in perfect alinement

for years. The area of the passage through it is so large
that it offers less resistance to the tlow of steam than the train
line itself.

The seats of the valve are renewable and can be replaced
without disconnecting any piping.

In addition to relieving the hose of the effect of the con-

Sectional View of the Acme End Valve

tinual drip incident to the relieving of the condensation
through the hose coupling, it is also a protection to the train-

men when uncoupling the hose, as the opening between the

train line and the hose is tightlv closed when the valve is shut.

FORGED SUPERHEATER RETURN BENDS
Tlie Locomotive Superheater Company, New York, a

short time ago perfected a process of forging or swaging the

return bends on superheater units from the unit pipes without

steps In Forming Forged Return Bends in Superheater Units

the use of any form of autogenous welding. The steps in the

process are shown in the illustration. The first step splits

and machine-welds the ends of the jjipes together and is

Buy BomM Bark Ip iJie Boy. in Fran.
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curried on in ;i forging nKuliiiio. 'I'Iil' next step forms what

is known as a preliminary swage and the return bend is tlien

placed in a special swaging or forging machine and the com-

pleted bend is formed. The final step consists of cutting off

tiie short extended butt, pressing the return bend back into

shajie so tliat there is no greater thickness than the outside

diameter of the pipe, and smoothing the end off with an air

hammer. The cut sections show the character of the com-

pleted return bends. As previously stated, there is no oxy-

acetylene or electric welding used, the entire process being a

machine forging job. These return bends are formed on the

long pipes of the units and not on short ones as shown in the

illustration, these short pipes being employed merely for the

puqwse of illustrating the process. Each unit thus becomes

a continuous pipe from the saturated to the superheated steam

chambers of the header.

JOLIET JOURNAL BOX
A journal box with a new type of lid combining several

desirable features is now being manufactured by the Joliet

Railway Supply Company, Chicago. The important points

of the design of this box are the complete sealing of the

outer opening of the box by the lid, the use of a spiral

spring for holding the lid in place, and the interchange-

ability of the standard 'Si. C. B. box lid.

The complete seal on the outer edges of the Joliet jour-

nal box, w-ith flanges on the lid both inside and outside,

makes the lid dust and water proof. This is made possible

Lid of Joliet Journal Box in Open and Closed Positions

'by placing the lid operating mechanism beyond the face of

the box. A spiral spring and shoe are placed in a cap at

the top of the lid. The shoe bears on the lug which is of

.a contour similar to that of the lug on the standard M. C.

B. journal box. The arrangement is such that the spring

holds the box firmly in either the open or the closed posi-

'tion. In case the original lid becomes broken or lost, the

standard M. C. B. journal box lid can be applied.

TIGHT kim:ts
'I'lie .\nurii an I'lexible Bolt Company, Pittsburgh, Pa.,

has recently jjlaccd on tlie market a new type of rivet called

the "American" rivet. It has a rounded head, which when
driven into tlie work will more completely fill the rivet hole

tliaii the nnliiKirv \\\n- (if rivL't. One of the illustrations

m ^-I^S^
Various Types of Heads Can Be Formed from the One Head of the

shows actual photogra])hs of sections cut through riveted

plates, in which both the ordinars' type of rivet and the

"American" rivet were used. With the ordinary type of

rivet it is practically impossible to upset the metal directly

under the head on account of the square shoulder. With the

".American" rivet the metal is made to flow under tlie head

Sections Through Plates Riveted by the Ordinary Type of Rivet
and the "American" Rivet Showing How the "American"

Rivet Completely Fills the Rivet Hole

and fill the rivet hole as the head is upset in the process of

riveting. By thus filling the rivet holes more perfectly, the

".\merican'' rivet requires less calking and less stock is re-

quired to form the different types of heads. No sharp cor-

ners are formed in its manufacture to weaken it. Any desired

shape of head may be obtained from the one stock pattern.

New Locomotives.—The Railroad Administration will

rsoon place orders for locomotives for 1919 delivery.

An Unusual Air Compressor.—Paradoxical as it may
seem, there is a two-stage steam-driven air compressor at

Newport, R. I., that shows a volumetric efficiency of 116.8

per cent, as shown in the records of tests on file in Washing-

ton. The reason is given by a w-riter in Power as follows:

The cold-air inlet is a long pipe extending to the river bank,

and when suction starts in the compressor it sets in motion the

long column of air in the inlet pipe, the momentum of which

partly compresses the air in the low-pressure cylinder before

the inlet valves are completely closed.

Lend the Way They Fisht
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ANNOUNCEMENT
Because it is necessary to conserve fuel, transporta-

tion and materials, the War Industries Board has

limited the available paper supply; has asked us to dis-

continue subscriptions upon expiration unless they are

renewed and paid for; cut down office supply, ad-

vertisers' copies and eliminate every source of needless

waste. This order becomes effective at once.

We gladly comply with the full instructions from
the War Industries Board with the full assurance that

our subscribers and advertisers will give us every co-

operation. We urge our subscribers particularly to

watch the expiration date of their subscription since it

will be impossible to continue their subscription after

expiration or furnish back copies in case it lapses.

The Western Railway Club, at its meeting on September

16. elected L. P. Michael, chief draftsman, Chicago & North
Western, second vice-president and A. F. Stuebing, associate

editor Railway Mechanical Engineer, secretary and treasurer

to fill out unexpired terms.

L. S. Carroll and F. A. Bushnell, members of the regional

purchasing committee for Northwestern railroads, left Chi-

cago on August 7 for an extended trip throughout the North-

western region for the purpose of investigating the organi-

zation and practices of the store departments of the roads

under federal control in that section of the countrj'.

The Master Car Builders' rules of interchange, as revised

June, 1917, have been extended to remain in effect until

further notice. This announcement is made in circular No.
14 i.ssued August 26. The extension applies also to circulars

interpreting or modifying the 1917 rules. Notice will be

given in advance of the date on which the 1918 code of rules

is to go into effect.

Studies are being made by the United States Railroad

Administration to determine whether the adoption of an

equital^le and universal plan for the compensation of em-
ployees, in case of injury or death, and provision of life,

health and old age insurance is j)racticable. There are diffi-

culties in the way arising from the existence of the present

pension and insurance plans, but it is expected that they can

be overcome.

The .shopmen of the Louisville & Naslivilli' have been

"organized," and, according to a Louisville pa|)er, aixjut

97 per cent of the several thousand men in the different

shops of the road have joined unions representing their

several crafts. The men will work under what is called the

Southeast agreement, and papers were signed on Augu.st 15

liy the superintendent of machiner}', representing the road,

;ind bv leaders of the several crafts.

M. C. B. Questionnaire on the Use of Wood in Car Construction

The Master Car Builders' Association, acting in con-
junction with the American Wood Preservers' A.ssociation

and the Forest Products Laboratory of the United States

Forest Service, has sent to the members a circular asking
for infonnation necessary to permit a thorough study of the

proper utilization of wood in car construction and the de-
velopment of methods of protecting timber against decay.

The questionnaire also asks for data concerning the results

obtained by using hard woods and uncommon species of

wood in car building, the efforts made to save old car lumber
and the comparative life of single sheathed and double
sheathed box cars of similar weight and cajiacity.

Government Interested in Carbocoal

The U^nited States Fuel Administration has issued press

notices to the effect that the United States Government has
jjecome interested in the establishment of a plant for tlie

manufacture of Carbocoal at Clinchfield, Va. The plant,

which is now in the preliminary .stages of construction, will

have a capacity of treating several hundred thous;uid tons of

bituminous coal annually. The jjlans for the plant and the

grounds allow for an eventual capacity of 1,.̂ 00,000 tons per

year. By a new process of low temperature distillation, in-

vented by Charles H. Smith and described in tlie Kailwav
Mechanical Engineer for March, page \1S, i)ituniiiious coal

is treated in such a manner as to recover greater quantities

of the valuable by-products, such as toluol, sulphate of am-
monia and valuable oils. From the residue is made a valu-

aljle smokeless fuel, in the form of briquettes. Tests of Car-
bocoal by the Navy disclose that it contains less than four

I,«t Your Moni-y Work for Iln.l.- .Sam.
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jJtT cent volatile m;ittcr, remkriiii; it prailiiall} siii()kelo>s.

The new plant, which is expected to Ik' in o])eration early

in 1919, is being liuilt near the junction of the Carolina,

riinchfield &: Ohio and Norfolk & Western. The Fuel Ad-
ministration and the Ordnance Bureau of the War De|)art-

ment are co-operating in the Kinstrurtion of the jilain.

Results ot M. C. B. and M. M. Letter Ballot

The outcome of the voting on ciuestions ordered submitted
to letter ballot at the annual meeting of the Master Car
Builders' Association has l;een announced in Circular Xo. 7.

issued by the secretary. All of the proposals submitted to a

vote were carried. The most important matter considered

was the adoption of the Xo. 10 contour line for the type D
coupler. This was adopted with but a single dissenting vote.

The design of the 6-in. by 8-in. shank for the tyi)e D coupler
was al.so carried by a large majority. The gages to insure in-

terchangeability of parts and specifications for the purchase
and acceptance of couplers, knuckles, locks, and other parts

were also adopted. The modifications of certain specifications

proposed by the committee on Tests and Specifications for

Material were carried. It was also voted to add to the inter-

change rules a provision making the use of metal safety

blocks mandatory and prohibiting the use of wooden safetv

blocks. The remainder of the twenty-two questions related to

minor changes in the standards and recommended practices

of the association.

The twenty questions appearing on the letter ballot of the

Master Mechanics" Association were all adopted. The ma-
jority of these were submitted by the Committee on Specifi-

cations and Tests for Material. Several new specifications

were adopted as recommended practice and a number of

others were revised. The overall width of journal hearings
was increased and several of the recommended practices of

the association were advanced to standard.

Personal Mention

Revision of M. C. B. Rules for 1918-19

The changes in the Master Car Builders' Rules of Inter-

change for freight cars, for the coming }-ear, proposed b-\-

the Arbitration Committee and referred to the Railroad
-Administration, have been passed on. The new rules as
affecting bills for repairs went into effect on October 1, 1918,
although they will probably not be in the hands of all the
roads until some later date.

The rules have been retained as nearly a? possible in the

present form, so far as they apply to roads not under federal

control. To take care of interchange between roads operated
by the Railroad .Administration, a preface has been added.
.\rticle I of the preface covers necessan,- changes in the rules

to conform to Circular 7 of the Division of Operation. Ar-
ticle II provides for the elimination of defect carding between
roads under federal control, while Article III eliminates

billing for certain minor items between roads under federal

control. Article 1\ covers the proper charges for re-weigh-

ing and stenciling cars belonging to government controlled

roads.

The following list gives the items affected by the principal

modifications in the rules: rule 3, section h, paragraph 2.

covers the Railroad Administration's requirements with re-

gard to standards for certain repairs; rule 7 provides for a

standard original record of repairs made and the method of

handling; rules 32 and 43, covering the responsibility for

certain repairs, have been altered. Under rule 101 average

credit prices have been provided for certain air brake parts

and also for brake beams. The labor allowance for ordinary

repair w-ork has been raised to 58 cents an hour and for work
on tanks of tank cars to 68 cents. Settlement prices for

destroyed cars have been increased to meet present condi-

tions. Tlie percentage to be added to bills, as provided

under rule 106, has jjeen reduced from 35 to 30.

FEDERAL ADMINISTRATION APPOINTMENTS

r. E. r.AK.ADisi;, division master mechanic and trainnia.ster

on the Chicago, Burlington & (Juincy, with headquarters at

Centerville, Iowa, has been appointed mechanical assistant

on the regional directors staff of the Central Western region,

with headquarters at Chicago.

GENERAL

E. R. B.\TTLi;v, ma-ter mechanic of the Grand Trunk, at

Montreal, Que., has been ai)])ointed superintendent of motive
power, eastern lines, with headquarters at Montreal.

R. J. Xeedh.^.m has Ijeen appointed mechanical and elec-

trical engineer of motive power and car departments of the

Grand Trunk, with headquarters at Montreal, Que.

F. L. Carson, superintendent of motive power of the San
.\ntonio & Arkansas Pass, has been appointed assistant

mechanical superintendent under federal control, with head-

quarters at Yoakum, Tex.

WiLLL^M A. Cotton, chief clerk to the general mechanical

superintendent of the Erie, has been appointed assistant to

the general mechanical superintendent, with office at Mead-
ville'; Pa.

W'lLL.ARD Kells, assistant general superintendent of motive
jiower of the Atlantic Coast Line, with office at Wilmington,
X. ("., has been apiwinted general superintendent of motive

power, with headquar-
ters at the same place,

succeeding R. E. Smith.

!Mr. Kells was bom on
Februar}' 4, 1868, at

Dennison, Ohio, and
was educated in the

grammar and high

schools of Cleveland.

Ohio. He began rail-

way work on ilarch 1,

1888, as a machinist

apprentice with the Erie

Railroad at Susque-
hanna, Pa., and later

was promoted to gang
foreman at Meadville,

Pa. On October 1,

1893, he was appointed
general foreman of the

same shop and in Jan-
uary. 1890, was promoted to master mechanic, Mahoning
division, with headquarters at Cleveland. In August. 1898,
he was transferred as master mechanic to the Lima and
Chicago divisions, with headquarters at Huntington, Ind.
From Februarj' 1, 1899, to April 1, 1903, he w"^as master
mechanic of the Meadville division at :Meadville, Pa., and
on the latter date resigned from the serv-ice of the Erie to

become assistant master car builder of the fnion Tank Line,
with office at Xew York. The following month he was
appointed master mechanic of the Auburn. Pennsylvania and
Seneca divisions of the Lehigh Yalley, with headquarters
at Sayre, Pa. He was later transferred to Buffalo, X. Y., in

the same capacity and was given supervision of all divisions
in X"ew York State. He resigned from the service of the
Lehigh Yalley in December. 1910, to go to the Atlantic Coast
Line as assistant to the general superintendent of motive
power, with headquarters at Wilmington, X. C. and one

Support the JNation to Your Utmo.sl.
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year later was appointed assistant general superintendent

of motive power, which position he held until his recent

appointment.

M. C. Fuller, traveling fireman of the Minneapolis, St.

Paul & Sault Ste. Marie, has been appointed assistant fuel

super\'isor.

J. C. G.-VRDEX has been appointed superintendent of motive

power shops of the Grand Trunk at Stratford, Ont.

Raymoxd a. Greexe, formerly- a chemist with Armour S:

Co., Chicago, has been appointed chemist and engineer of

tests of the Chicago & Alton, with headquarters at Bloom-

ington. 111.

J. HoRRiG.AX, superintendent of motive power of the Elgin,

Joliet & Eastern, at Joliet, 111., has been appointed super-

intendent of motive power also of the Chicago, Milwaukee

& Garj'.

J. R. Leckxe, assistant master mechanic of the Grand
Trunk, at London, Ont, has been appointed assistant to

the superintendent of motive power of the Ontario lines, with

headquarters at London.

A. C. LoxGDO has been appointed assistant fuel sujier-

visor of the Minneapolis, St. Paul & Sault Ste. Marie.

M. P. Lybeck has been appointed assistant fuel super-

visor of the Minneapolis, St. Paul & Sault Ste. Marie.

F. W. Mahl, director of purchases of the Southern Pacific,

Pacific System, at Xew York, has been appointed corporate

mechanical engineer of the Southern Pacific lines west of

El Paso and Ogden, with headquarters at San Francisco, Cal,

George McCormick, superintendent of motive power of

the Southern Pacific, now also has Jurisdiction over the

\\'estem Pacific, the Tidewater Southern and the Deep Creek

Railroad, with headquarters at San Francisco, Cal.

D. J. AIcCu.iiG, master mechanic of the Grand Trunk
at Toronto, Ont., has been appointed superintendent of motive

power of the Ontario lines, with office at Toronto.

A. McDox.ALD, assistant master mechanic of the Grand
Trunk at Montreal, Que., has been appointed assistant to

superintendent of motive power, with office at the Montreal

shops.

C. E. Peck, master mechanic of the Southern Pacific at

Brooklj-n, Ore., has been appointed assistant superintendent

motive power of the Oregon-Washington Railroad & Navi-

gation Company, with headquarters at Portland, Ore., suc-

ceeding J. T. Langley, resigned to accept service elsewhere.

J. A. Power, assistant general manager of the Southern

Pacific, Texas Lines, has been appointed mechanical super-

intendent of all lines under the authority of W. B. Scott,

federal manager, with headquarters at Hou.ston, Tex.

J. R. Potter, traveling fireman, has been promoted to

assistant fuel super\-isor of the Minneapolis, St. Paul &
Sault Ste. Marie.

R. E. Roe, general master mechanic of the Gulf Coast

Lines, has been appointed assistant mechanical superin-

tendent of the New Orleans, Te.xas & Mexico, the Beaumont,

Sour Lake & Western and the St. Louis, Brownsville S;

Mexico, with office at Kingsville, Tex.

J. Vass, assistant master mechanic of the Grand Trunk
at Allandale, Ont., has been appointed assistant to the super-

intendent of motive power of the Ontario lines, witli head-

quarters at Allandale.

A. D. Williams, superintendent motive power of the

Southern Pacific, Northern district, now also has jurisdiction

over the Western Pacific, Tidewater Southern and Deep Creek

Railroad."?, with headquarters at Sacramento, Cal.

G. M. \\ilsox, master mechanic at the Montreal loco-

motive shops of the Grank Trunk, has been appointed super-

intendent of motive power shops at ^Montreal, Que.

A. WooDH.iLL has been appointed assistant fuel super-

visor of the Minneapolis, St. Paul & Sault Ste. Marie.

.MASTER MECHANICS AND ROAD FOREMEN
OF ENGINES

J. J. DowLixG, general master mechanic of the Great

Northern, with headquarters at Great Falls, Mont., has been

appointed general master mechanic of the Eastern district,

with headcjuarters at St. Paul, ^linn., succeeding G. A. Bruce,

deceased.

A. B. Ford, division master mechanic of the Great

Northern at Great Falls, Mont., has been promoted to general

master mechanic, with headquarters at Great Falls, to suc-

ceed J. J. Dowling, transferred.

^IiCH-AEL A. Gleesox, whose appointment as master

mechanic of the Baltimore & Ohio at New Castle Junction,

Pa., was announced in the RaU'way Mechankal Engineer
last month, was bom at Piedmont, ^^'. \'a., on November 6,

ISiSS, and was educated at St. Peter's School, Westernport,

^Id. His entire railroad service has been with the Baltimore

& Ohio. He was employed in September, 1901, as an
engine cleaner, later for eight years was a machinist, and
in September, 1914, he was made a foreman. In February,

1916, he was promoted to the position of general foreman at

Grafton, W. Va. ; a year later he was transferred to Keyser,

W. Va., and several months later to Philadelphia, Pa. In

December, 1917, he was appointed assistant master mechanic
at New Castle Junction, and held this position until he

received his recent appointment.

D. M. ]\IcL.\ucHLAX, assistant master mechanic of the

Southern Pacific at Brooklyn, Ore., has been appointed

master mechanic on the Portland division, succeeding C. E.

Peck, resigned to go to another road.

J. A. McNuLTY, railroad representative of the Anchor
Packing Company at Chicago, has been appointed division

master mechanic of the Chicago, Milwaukee & St. Paul at

Dubuque, Iowa, succeeding G. T. Messer.

R. J. Sporseller has been appointed road foreman of

engines on the Pennsylvania Railroad, Western lines, with
headquarters at Lancaster, Ohio, to succeed J. L. Todhunter,
transferred.

CAR DEPART.MENT

F. D. Cajipbell, general car foreman of the Chicago,

Alihvaukee & St. Paul at Tacoma, Wash., has been appointed
assistant master car builder of the lines west of JSIobridge,

S. D., with headquarters at Tacoma, Wash.

W. L. Delaxey, car foreman of the Chicago, Milwaukee &
St. Paul at Tacoma, Wash., has been appointed general car

foreman at that point.

W..G. Densmore, car foreman of the Chicago, Milwaukee
& St. Paul at Miles City, Mont., has been appointed general

car foreman at that point.

Clyde Medley, assistant general car foreman of the Chi-

cago, Milwaukee & St. Paul at Miles City, Mont., has been

appointed general car foreman, with headquarters at Seattle,

W-ASh.

Frank D. Shook, car foreman of the Chicago, Milwaukee
& St. Paul, has been appointed general car foreman at

Spokane, Wash.

A. Strand, car foreman of the Chicago, Milwaukee &
St. Paul at Deer Lodge, Mont., lias been appointed general

car foreman at that point.

Ha You Siili-rrihcil Ir
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C. C. Witts, car foreman of the ("liica,t;o, Milwaukee &
St. Paul at Maiden, Wash., iias been appointed general car

foreman at Harlowton, Mont.

SHOP AND ENGINEHOUSE

O. C. CoJiO has been transferred to the Pitcairn, Pa.,

enginehouse of the Pennsylvania Railroad as foreman, suc-

ceeding O. L. Zimmerman.

G. H. GjF.RTSEX has been appointed master welder of

the Northern Pacific, in charge of electric and o.xv-acetylene

welding and cutting.

W. B. ^Ikli.on, assistant foreman of the Pennsylvania at

the Twenty-eighth street shops, Pittsburgh, Pa., has been

appointed enginehouse foreman of the same road at Young-
wood, Pa.

F. Ravex.a, roundhouse foreman of the Erie Railroad

at Cleveland. Ohio, has been promoted to general foreman.

F. SvKC, fitting shop foreman at the Cleveland, Ohio,

shops of the Erie Railroad, has l)een promoted to erecting

shop foreman.

O. L. ZiMMERM.AN, enginehouse foreman of the Pennsyl-

vania Railroad at Pitcairn, Pa., has been transferred to

Derry, Pa., as enginehouse foreman.

PURCHASING AND STOREKEEPING

E. T. Burnett will perform the duties of purchasing

agent of the Norfolk &: Western until further notice, in

addition to his duties as chairman of the Regional Purchasing

Committee for the Pocahontas Region.

H. E. Button, purchasing agent of the Green Bay &
Western, has been appointed purchasing agent also of the

Kewanee, Green Bay & Western, the Ahnapec & W'estern

and the Waupaca-Green Bav, with headquarters at Green
Bay, Wis.

C. H. Kf.xzel, purchasing agent of the Elgin, Joliet &
Eastern at Chicago, has been appointed purchasing agent

also of the Chicago, Milwaukee & Gar}'.

A. S. McKelligon, general storekeeper of the Southern

Pacific, with headquarters at San Francisco, Cal., has had

his jurisdiction extended over the ^^'estern Pacific, the Tide-

water Southern and the Deep Creek.

H. C. RoBiNSc^N has been appointed purchasing agent of

the Chicago Junction and the Chicago River & Indiana, with

office at the Union stockyards, Chicago, succeeding S. Salter.

G. W. S.AUL, purchasing agent of the Oregon-Washington

Railroad & Navigation lines and the Yakima Valley Trans-

p>ortation Company, has been appointed purchasing agent

also of the Northern Pacific Terminal of Oregon and the

Pacific Coast, with headquarters at Portland, Ore.

F. W. Taylor, purchasing agent of the Southern Pacific

Company at San Francisco, Cal., has been appointed pur-

chasing agent of the Southern Pacific system, lines south

of Ashland, Ore., the Western Pacific, the Tidewater South-

ern and the Deep Creek.

J. M. Wagner has been appointed purchasing agent of

the Copper Range and will make his headquarters at Hough-
ton, Mich.

W. C. Weldon, purchasing agent of the Colorado & South-

em, has had his jurisdiction extended to include the Denver
& Salt Lake, with headquarters at Denver, Colo., succeeding

A. L. Cochrane.

L. B. Wood, purchasing agent and general storekeeper of

the Southern Pacific. Texas lines, has been appointed general

storekeeper of all lines under W. B. Scott, federal manager,

with headquarters at Houston, Tex.

OBITUARY

G. A. Bruce, general master mechanic of the Great
Northern, Eastern district, with headquarters at St. Paul,

Minn., died on August 26, at Minot, N. D.

C. W. \'a.v Burex, who was killed in an automobile

accident on August 25, at Canajoharie, N. Y., as was men-
tioned in these columns last month, was born on October 18,

1867, in Rens.selaer County, N. Y. He was educated in the

common schools, later attending night scluxjl in New York
City. In 1889, he began railway work on the New York
Central & Hudson River, and served as a carpenter at the

\\'est Albany shops until 1891. He was then appointed

foreman; and two years later was given charge of the car

department work on the Adirondack division at Herkimer,

N. Y. In 1896, he was transferred to Utica in charge of

car department work on the Adirondack and Mohawk divi-

sions of the same road and the West Shore. He entered the

service of the Canadian Pacific in July, 1905, as general

inspector on the lines east of Port Arthur. The following

year he was appointed divisional car foreman of the Eastern

division, remaining in that position until July, 1909. He
then ser\ed as master car builder of the Eastern lines of the

same road at Montreal until May, 1911, and then went to

the Union Stock Yard & Transit Company, Chicago, as

a.ssistant general superintendent, remaining in that position

until January, 1915, and was then appointed general fore-

man of the ^Milwaukee Refrigerator Transit & Car Company
at ^Milwaukee. Wis. In April, 1915, he returned to the

service of the Canadian Pacific as general master car builder,

which position he held until the time of his death.

Robert E. Smith, general superintendent of motive power

of the Atlantic Coast Line, with office at Wilmington, N. C,
was instantly killed on August 25 by the accidental discharge

of a rifle which he was
cleaning and it is sup-

posed that he was not

aware that the rifle was
loaded. He was born

on February 11, 1862,

at Reading, Pa., and
graduated from Phillips-

.\ c a d e m y, Andover,

Mass., in the class of

1882. He began rail-

way work later in the

same year as a ma-
chinist apprentice on
on the Philadelphia &
Reading. From 1885,

to November of the fol-

lowing year, he was a

draftsman on the Nor-
R. E. Smith .. ,, „ ,,. ,

tolk & \\ estem, and
then to October, 1890,

was foreman of the same road at Norfolk, Va. He subse-

quently served as road foreman of engines for about two
years and from 1892 to Januar}-, 1896, was general foreman
of the Lambert Point shops of the same road. In January,

1896, he entered the service of the Atlantic Coast Line as

fuel agent, and in February of the following year was ap)-

pointed superintendent of motive power of the same road.

From July, 1898, to March, 1905, he ser\-ed as assistant

to the general manager and since that time had been general

superintendent of motive power.

Condition of Germany's Rolling Stock.—Writing in

the Berliner Tageblatt on the present conditions of Germany's

rolling stock, Herr Gothein, the Reichstag Deputy, says that

of his many railway journeys during the last two years one

out of every five was interrupted by engine breakdowns.

Make the Fourth Loan a Success!



October, 1918 RAILWAY MECHANICAL EXGIXEER 587

Fred G. Zimmerman, assistant to the secretar)' of Harry
Vissering &: Co., and the Okadee Company, has been ap-
pointed acting secretar}-, succeeding Marshall E. Keg, granted

a leave of absence.

F. J. O'Brien, mill manager at Milwaukee, Wis., for the

Globe Seamless Tube Compan\- of Chicago, was promoted on
September I to general manager, with headquarters at Mil-

waukee. He began his

business career as a ste-

nographer in the manu-
facturing department of

the Pullman Company
in 1S94. He was sub-

sequentl}- chief clerk

to the general manager
and manager of the

sales department. In
1906 he left the Pull-

man Company to
become sales represent-

ative of the K i r b y
Equipment Company,
remaining with that

company until 1910
when he became identi-

fied with the Globe

F. J. O'Brien Seamless Steel Tubes
Company as sales rep-

resentative. He was promoted to general sales manager in

1914, and in April, 1917, was appointed manager of mills,

with headquarters at Milwaukee.

James A. Trainor, formerly assistant to the sales manager
of the Baldwin Locomotive Works, has been appointed assist-

ant general sales manager of the American Flexible Bolt

Company, with offices

at 50 Church street,

Xew York. !Mr. Trainor

started his business I'f;

with the Baldwin Lo-
comotive \\'orks and
worked his way up
through various depart-

ments to the position

of assistant to the sales

manager. In Novem-
ber, 1917, he entered

the service of the United
States government as a

major in the Russian
Railway Service Corps.

This organization was
.sent to Russia to oper-

ate the Trans-Siberian
Railway. Owing to the

upheaval in Russia,
part of this organization was recalled to the United States
and Mr. Trainor again entered the service of the Baldwin
Locomotiye Works, resuming his ))Osition as assistant to
sales manager, which position he held at the time of his
recent apfxjintment.

The Bettendorf Com|)any announces the closing of its

sales offices in Chicago and Xew York on September 1.

Requests or communications to the company should be re-
ferred to' the home office at Bettendorf, Iowa.

Trai

J. C. Weedon has been appointed railroad representative
for the Anchor Packing Company, with headquarters at

Chicago, to succeed J. A. McXulty.

E. P. Dillon, manager, power division, of the Westing-
house Electric & Manufacturing Company, at X'ew York, has
resigned to become general manager of the Research Corpora-
tion, X'ew York.

The American Flexible Bolt Company of Pittsburgh, Pa.,
has opened a branch office at Cleveland, Ohio, in charge of
L. W. Widmeier, who was formerly assistant general sales

manager, at the company's X"ew York office.

L. C. Sprague, special railroad sales representative of the
Chicago Pneumatic Tool Company, with headquarters at

Chicago, has been promoted to district manager of sales

for that 'company, at X^ew York, succeeding Charles Booth,
resigned. C. W. Cross succeeds Mr. Sprague.

B. H. Tripp, special representative of the Chicago Pneu-
matic Tool Company on the Pacific coast, has been appointed
district manager of sales for the Pacific coast territory, with
headquarters at San Francisco, Cal., succeeding M. W.
Priseler. Tlie Los Angeles branch of the company will also

come under Mr. Tripp's jurisdiction.

J. H. Rodger has been elected acting vice-president of

the Safety Car Heating & Lighting Company, with office at

Chicago. ;Mr. Rodger has been sales representative with that

company since April,

1911, prior to which he
was with the Standard
Coupler Company and
the ^Monarch Machine
Company. A. Clark
Moore, vice-president

of the Safety Car Heat-
ing & Lighting Compa-
n\-, whom he succeeds,

lias been given a leave

of absence for the dura-
tion of the war to ac-

cept a commission as
major, in charge of

aircraft production in

-V'«"^ the X'ew York district,

^fajor ;Moore was bom
Tanuan- 18, 1880, and

J. H. Rodger "„t j' ^i • tentered the railway
supplv business in the

Xew \ork office of the Safety Car Heating & Lighting Com-
pany in July, 1899. In 1906 he went with the Western
Steel Car & Foundry Company and later with McCord &
Co., returning to the Safety Car Heating & Lighting Com-
pany in August, 1907, remaining with that company in the
positions of sales agent in Xew York, 1907; manager,
Xorthwestern district, 1908; general manager. New York]
1911, and vice-president with headquarters m Chicago since
June, 1913. Major Moore is a past president of the Rail-
way Electrical Supply Manufacturers' .Association.

Harrv- L. Barnitz announces that he has severed his con-
nection with the Irtcmational O.xygen Company as sales
agent and is now conducting business under his own name
as consulting engineer on oxygen and hydrogen, plant
installation and technical processes for their uses. His office
is at 617 West 152nd street. New York.

Roijert F. Carr, president of the Dearborn Chemical Com-
pany of Chicago, has been commissioned major on the gen-
eral staff in the department of purchases, storage and traffic
of the army, with headquarters at Wasliington, D. C. Major
Carr will work in conjunction with Lieut. Col. W. R. Ro(>erts
in connection with the standardization of army equipment.

Buy Bondh! Bark Up the Boys in FVanre.
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Guy E. Tripp

John W. Foyle, vice-president of the Gustin-Iiacon Manu-
facturing ("onipany. Kani^as City, Mo., has accej)tecl a com-
mission a? major in tlie Quartermaster Corps, and reported

to Washington on September 1. Mr. Foyle had been with

tlie Gustin-Bacon Manufacturing Company five years, prior

to which he was witli the Missouri, Kansas & Texas.

Guy E. Tripp, formerly Colonel United States Arm\^ and
head of the production division of the Ordnance Depart-
ment, has been ])romoted to the rank of Brigadier General
in the United States

Army, and placed in

control of the offices

having charge of the

jiroduction of ordnance

material in their re-

spective sections of the

countrv". The district

chiefs will report direct

to General Tripp, who
is succeeded as head of

the production division

by Col. C. C. Jamieson
Previous to his connec-

tion with the Ordnance
Department, General

Tripp was chairman of

the board of directors

of the Westinghouse
Electric & Manufactur-
ing Co., at New York.

The assets of the Orenstein-Arthur Koppel Company of

Koppel, Pa., were sold by the Alien Property Custodian in

an auction at Pittsburgh, on August 12, to W. A. Chamber-

lain of Pittsburgh, acting for the Pressed Steel Car Com-
pany. The price paid was SI, •> 12,000. Included in this

sale were a numlier of subsidiary companies which were

owned by the Koppel company.

Oscar F. Ostby, manager of sales of the Glazier !Manu-

facturing Company of Rochester, X. Y.. has been elected

vice-president of that company, with headquarters as hereto-

fore at 2736 Grand
Central Terminal, New
York. He will also

continue to represent

the Grip Xut Company
of Chicago, and the

\\'hite American Loco-

motive Sander Com-
jiany of Roanoke, Ya.

I'he Glazier Manufac-
turing Company manu-
factures a complete line

of oil headlights as

well as a complete line

of electric headlight

ca-^es and interiors.

Mr. Ostby, besides hav-

ing represented the

company for about a

year, has also been

much interested in the

locomotive headlight field in the past in the interest of

the International Acetylene Association and through his

connection with that association, strenuously combated
the passage of headlight laws in several states which
demanded electrical equipment only. He was born March
5, 1883, and received his education in the public schools

of Providence, R. I. From 1901 to November, 1904,

he was engaged in publicit}" work, following which he was
connected with the Commercial .\cetvlene Railwav Light &

O. F. Ostby

Signal Company, and later with tlie Refrigerator, Heater &
\'entilator Car Company, ser\-ing with the latter as general

manager. He has been one of tlie leading members of the

Railway Supply Manufacturers' .Association and was its

president in 191.=;-1916.

R. S. Brown, whose election to the position of vice-presi-

dent of the G. M. Basford Company, was announced in

these columns last month, has been witli that company since

its formation about two

>ears ago. Mr. Brown
was Ijorn in England,

but came to this country

in early life. He re-

ceived his early edu-

cation in the public

schools of East Ruther-

ford. X. ]. .\fter com-
pleting high school he

went to Pratt Institute,

Brooklyn, where he was
graduated in 1909. On
graduation he entered

the service of the Erie

Railroad as a special

apprentice, working
successively in the
Meadville office of the

1 • 1 - R. S. Brown
mechanical engineer, in

the Erie shops at Sus-

quehanna, the office of the general mechanical superintendent

at Xew York and the office of the jjurchasing agent at New
York. On the formation of the G. M. Basford Company,
yir. Brown went with the new company as above noted.

E. O. Griffin has been elected vice-president and sales

manager of the Rabok Paint Company, with headquarters

ut Houston, Tex. Mr. Griffin was born at Madison. X". C;
on January- 3. 1867. He
entered railroad service

as assistant to the mas-
ter in chancery on the

International & Great

Northern in 1889, re-

maining in the ser\-ice

of that company in

various capacities until

1905, when he went
with the ]Missouri Pa-
cific, returning in 1909
to the International &
Great Northern. In

December. 1916. he
was appointed assistant

to the president of the

St. Louis-Southwestern

Lines and on the reor-

ganization of the St.

Louis - Southwestern

under federal control, he was appointed assistant pur-
chasing agent for that part of the road between Te.\-

arkana. Ark., and St. Louis, !Mo. In addition to directing

the sales work of the Rabok Paint Company at Houston.
Tex., he will represent the Southern Railway Supply &
Equipment Company, manufacturers of a general line of

railway hardware; the Scarritt Car Seat Company; the Harry
Benjamin Equipment Company; the Byrnes Belting Com-
pany: the .\quart Manufacturing Company, manufacturers
of coach cleaning compounds: the Falls Hollow Staybolt

Iron Company; the Great Western Smelting & Refining Com-
pany; the Royal Waste Company, and Leo Krouse of Tex-
arkana, a manufacturer of hardwood lumber and cross ties.

E. O. Griffin

Len.1 the ^Tav Thev Fisht
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TO OUR SUBSCRIBERS
In the interests of the conservation of paper which the

War Industries Board is so earnestly requesting, the Rail-

way Mechanical Engineer 'w-ill print at the end of the year

only a sufficient number of indexes of the 1918 volume to

meet direct requests from its subscribers. It is requested,

therefore, that those desiring indexes to so advise the New
York office, 2201 Woolworth Building, on or before Decem-

ber 20. After that date the requisite number of indexes

will be printed and mailed to those requesting them.

Piecework

Rates Beinii

Revised

We are told on good authority that an-

other revision of the wage scale is to be

made to include a system of payment
for pieceworkers. When supplement

No. 4 was issued any consideration given the pieceworkers

under General Order No. 27 was practically nullified. Since

supplement No. 4 has gone into effect, however, it has been

found that this has materially decreased the output and con-

siderably increa.sed the co.-it of doing tlie work. Various

roads have estimated a loss in their output anywhere from
25 to 50 per cent. Human nature on the average is such that

persons, unless they have an incentive, will do no more than
they actually have to do and still hold their positions. ^Fliis

has been found sadly true in the car department of the rail-

rrjads. The output per man is falling off and the cost of

the work is being greatly increased. On one particular road

we have in mind the men are performing about 25 per cent

less work and getting from 60 to 70 per cent more money for

the work they perform. If economical operation in the me-
chanical department is to be attained, and if the output is to

Ije held up to the standard of the past, an equitable piecework

rate must be established to provide the incentive for the men
to work by tlie piece and not by straight day wages.

Journal Box
Packing

Situation

In our communications column is a let-

ter from "Mechanical Engineer'' asking
for information regarding substitutes

of wool waste for journal box packing.
We welcome this opportunity of serving our readers, and par-
ticularly our correspondent, in this respect. Wool waste has
Ijecome e.xtremely scarce for journal bo.x packing. It is being
used successfully in tlie manufacture of blankets for our boys
over .seas and perhaps so successfully than even after the war
it may be difficult to get the same grades of wool waste for
packing as before, e.xcept at e.xtremely high prices. The
situation now is a serious one, and particularly to tho.se that
have had no experience with other than wool waste packing.
Some roads are using SO per cent cotton and SO per cent wool,
and there are other roads using all cotton. In addition to
the type C packing mentioned by our correspondent the Rail-
road Administration's specifications contain two other grades,
types .1 and B. Type A calls for 15 per cent vegetable fibre,
.iO per cent shredded wool carpet, five per cent No. 1 domestic
merino threads, 40 per cent cotton threads and 10 per cent
shredded linsey carpet. The type B packing is made up of
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.>5 per cent shredded wool caqx^t, 10 per cent No. 1 domestic

merino threads, 20 per cent cotton threads, 25 per cent

.shredded linsey carpet and 10 jjcr cent respun yarn.

It would l>e extremely interesting and of considerable ser-

vice to the railroads if those who are successfully using pack-

ing tliat is availirhle would send the Railway Mechanical

Euginccr a brief letter telling of the packing they are using

and their exi)erience with it. We invite your assistance.

„ . ,
IVacticallv every railroad in this coun-

Standard Remf..rcma
^^^, ,^.^^ ^-^^,^^ ^^^^^^, measures to make

°J
" *

old freight cars serviceable under pres-
et House Cars

^^^^ conditions. This reinforcing has in

most cases been confined to the draft members. Tlie draft

gear is undoubtedly the principal source of trouble but the

old wooden house cars have at least one other point which

must be strengthened if the reinforcing is to attain its ob-

ject of keeping the car off the repair track. The part we
refer to is the end. The long trains which are now hauled

result in severe shocks in starting and stopping. Ends that

were satisfactory when the motive power was light and the

draft gear of a type that made careful train handling neces-

sary are not able to meet tlie requirements of present day

service. The foreman of the car department of a prominent

road stated recently that a check of the repair bills showed

that some cars had the ends knocked out three or four times

in tlie course of a year. This no doubt represents an ex-

treme case, but certainly it is false economy to equip a car

with heaw draft members and leave unchanged a weak end

construction that will require frequent repairs.

Half wav measures for strengthening car ends are prac-

tically worthless. There is a growing tendency to apply

hea\T end lining in old wooden cars. While the added

stiffness that is secured does assist in distributing the stresses

it does not strengthen the posts to any appreciable extent

and does not prevent their breaking or pulling out of the

sockets. What is needed is a steel end or metal end post

firmlv fastened to the end sill and substantially braced at

the top. Such construction will do much to eliminate a

source of trouble second only in magnitude to short draft

timbers. The Railroad Administration has specified the

methods to be used in reinforcing draft rigging. Now it

might be well to go a step farther and design an approved

type of end reinforcing allowing sufficient latitude in the

specifications to permit of its being applied on any repair

track where the necessary- facilities are available.

Pyrometers

in Spring

Making

The breakage of locomotive springs

seems to be causing an unusual amount

of trouble at the present time. There

is a tendency on some roads to lay the

failures to poor material or bad track without attempting to

determine the cause. It is true that the spring steel fur-

nished at this time may be of inferior quality, but it is im-

probable that this is the sole cause of the troulde. One road

investigating the breakage of springs found that springs re-

built in the company's shops failed much more quickly than

springs received from the manufacturer, which of course in-

dicated that the rebuilding was not being done properly.

There are no doubt many shops where an investigation

of the methods of making springs would disclose numerous

opportunities for improvement. The tempering of spring

steel is an operation requiring great care. Most railroad

spring plants are crude affairs and it is difficult to secure

the exact degree of heat required for the quenching opera-

tion. Some of the furnaces used for tempering springs do

not give an even heat and as a result the springs do not have

a unifomi hardness. Tlie operation of drawing the temper

requires even closer control of the heat than hardening. It

is essential that the furnace give a unifonn temperature and

that the blacksmith siiould l)e able to determine when the

leaves are heated to the proper point in order that the steel

when annealed may have tlie required structure to give it

strength and resiliency without brittleness.

As long as tlie judgment of the black.smith is relied upon

to determine when springs have reached the pro])er temper-

ature the results are sure to var)-. Lead or salt baths for

heating the leaves prior to hardening and for 'drawing the

temper are in use on .some roads and have given excellent

results. Pyrometers are used in both i)atlis so the entire

pnxess can be regulated to make the springs uniform and

of the exact degree of hardness required. There is one diffi-

culty with this method that has not yet been overcome. The
pyrometers require frequent checking to insure accuracy as

no type has yet been found that can be dejsended on to

maintain the original setting in this service. This is a minor

matter, however, comi)ared with the benefit derived from

accurate heat treating. In one case it was found that the

service life of locomotive springs was increased 50 per cent

Ijy the use of the pyrometer in tempering. The saving of

work in the spring shop is a large item but there is a further

economy due to the reduction in the lalior incident to applying

springs to replace those broken in service.

Don't

Stop Saving

Fuel

old storv. It is

So much has been said about saving

fuel in past years and the subject so

vigorously agitated during the present

year that it may seem to some to be an

an old ston% but one which becomes in-

creasingly important. At this particular time each day brings

its demand for still greater economy in the use of fuel. It is

one of the controlling elements in the life of the nation and

particularly in the part tliis nation is to play in the war and

the reconstruction after the war. If those men, if there are

any and we hope there are none, who are sick and tired of

being preached to on the subject of fuel economy, would

again view the situation in its true perspective and consider

that our industrials will need IS p>er cent more coal than

was used last year, our railroads seven per cent more, our

steamships 30 per cent more, our gas and electric light

plants IS per cent more, and that the gross requirements for

the whole nation will demand an increase of between 14 and

15 per cent of the output in 1917, they will take off their

coats and put into practice tlie many things they have been

taught will save fuel. As F. P. Roesch, fuel supervisor in

the Northwestern region, stated in a paper before the Missabe

Railway Club, it i.sn't the value of the fuel that we are trying

to save—it is the fuel itself. Regardless of money it is im-

possible to increase the supply to meet the required needs.

Economy is the only solution. We do not fully realize this

on account of the fact that the government has fixed the price

of coal with disregard to the supply and demand. There is

hardly a person in the country but can contribute either by

practicing economy themselves or urging others to do so.

Ever}-body who handles any quantity of coal must be made
to appreciate the situation. Everybody must do his best to

conserve the power and heat produced by the coal. Don't

waste lights, keep the office temperature down to a livable

degree. Turn off the heat when the rooms get too warm.

Stop the little leaks that are in the steam, air or water lines.

Conser\-e the heat by insulating exposed surfaces. Revise

the locomotive front end arrangement to suit the coal being

burned in the firebox. Be sure that the arch is intact so that

the fuel may be properly burned, and that the flues are clean,

in order that the boiler may absorb all the heat possible. Do
the many other things which xau know will save fuel and

don't ask yourself why somebody else doesn't do it, but do it

yourself. Bring everybody about you to a full realization of

the true fuel conditions. !Make them appreciate how serious

the situation is and set them a good example to follow.
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c ... Frank Mc^NIanamv's paper before the
supervision in ..- i- i r> -i ' i Ai i ^ i.,.,,., New York Railroad Club on October
the Mechanical ,o j- i i ^ ,

r, . Ih discloses a keen perception of theDepartment r - j ^ i c rrtundamentals or enective supervision
and the Wtal part which supervision must pla}- in the success

with which the mechanical department shall meet the heavj'

burden of responsibility now placed upon it. The war has
effected a "general dislocation of the supply of both labor
;ind material, requiring a more e.ffective emplovTiient of the

former and a smaller e.xpenditure of the latter than has ever

before been demanded of the maintenance organizations of
our railroads. For an appreciable improvement in either

respect we must look almost wholly to the superv'ision. It

is unfortunate that a cleareF appreciation of this fact has
not sooner and more generallv been manifested by the Rail-

road Administration.

The labor forces in the mechanical department have been
dealt with liberally by any standard of comparison which
may be chosen and of this, in principle, we hardly think

there is a railroad man or a citizen who will not approve.

The fact must be admitted, however, that the result has not

been that increase in morale, that increase in the effort of

the individual, so sorely needed in the present situation.

Rather the opposite tendency has been observ^ed. It is in-

conceivable that this is attributable to a lack of patriotism

among railway mechanics. Railway men certainly average

no lower, and probably no higher, in patriotism than any
other equal group of citizens. But patriotism cannot be

bought and patriotism alone can accomplish little without

proper organization. Indeed, the present situation must be

accounted for by a failure to observe some of the fundamen-
tal principles of successful organization rather than by ques-

tioning the motives of individuals, either in the ranks or in

positions of responsibilitv'.

.\ casting up of the situation in the light of the principles

so clearly stated by Mr. Mc^Ianamy may offer some con-

structive suggestions. These, in effect, are as follows

:

L Supervision to be effective must be adequate in quan-

tity-.

2. Supervision to be effective must be constant.

3. Supervision to be effective must be respected.

4. Supervision to be effective must be instructive.

5. Supervision to be effective must be courageous.

The first two principles have never been adequatelv ob-

served by the railroads. There are few shops in which the

number of foremen has been adequate, or in which these men
have not been burdened with duties which properly do not

belong to them. This is a condition inherited by the Rail-

road .Administration, which offers the opportunity to render

a real and permanent service to the mechanical department.

The action of the Railroad .Administration leaves much
to be desired on the third point. The respect accorded sup-

ervision depends upon many thing.?—personality, authority

and by no means least of all, the respect accorded by the

management of the railroads to the supervising officers. In

the wage increases and readjustments which have been ef-

fected, failure to give adequate consideration to the super-

vision has served to aggravate an already undesirable situ-

ation and undoubtedly has tended to lower the respect of

the men for the supervising officers with whom they come
directly in contact. The only standard by which the relative

value of the men in the ranks and the supervising officers,

charged with the full responsibility of securing output, may
be estimated is earning capacity. The morale of no organ-

ization can be at its highest when relatively so little respect

is accorded it? supervising officers as is implied by the pres-

ent relation l^etween wages and salaries and by the large

amount of public attention which has been given to the ques-

tion of wages, with almost utter silence as to the claims of

the supervision.

The instructive phase of supervision has never been given

adequate attention by the railroads, a fact to which we have
frequently called attention. One of the best means of ful-
filling this requirement, especially with the dilution of labor
skilled in the requirements of railroad work necessary at
the present time, is the empbvment of instructors, whose
duties are to supervise the methods employed in the perfor-
mance of the various tasks in the shops.
The highest type of courage cannot be exercised by the

minor supervisor}- officers when any of the normal relation-
ships within the organization are out of joint. Courage,
while primarily a personal qualitj-, is seriously handicapped
in its proper e.xpression b,\- a lack of esprit de corps.
There are two things which need to be done to secure

adequate, constant, respected, instructive and courageous
supervision: (1) Pa.v—pay what it is worth and pay for
enough of it; (2) accord it the same encouragement and
public recognition that has so lavishly been given to labor.
These are as much demanded by justice as they are highly
essential to the success of the motive power department organi-
zation.

NEW BOOKS
Modern Locomotive Vahes and Valve Gcnrs. By Charles L. McShane. 330

pages, illustrated, 5ji in. by 75< in., bound in cloth. Published by
Griffin & Winters. New York Life building. Chicago. Price $2.50.

In order that this subject may be thoroughly understood by
all persons seeking information regarding locomotive valves
and valve gears, regardless of their previous training, this
book includes a chapter covering the general definitions and
technical terms used in connection with the subject. This
is of particular advantage as it brings under one cover this
important matter and a thorough discussion of the different
types of valves. The action of the various tvpes of valves
is discussed very fully, which with numerous and particu-
larly clear illustrations enable the reader to get a ven,- clear
conception of the operation of the various valve gears in
general use, including the Walschaert with various modifi-
cations, the Baker valve gear, the Southern valve gear and
the Young valve gear. Particularly full discussionis given
to the Walschaert gear and in ever}- case methods of setting
these gears is given. The subject matter is written in a clear,
understandable manner, every effort being made to keep
away from the complex technicalities that" are usually in-
troduced in the discussion of the subject.

Eye Hazards tn Industnal OccufaUans. By Gordon L Berrs', 145 pages
illustrated, 6 in. by 9 in., bound in cloth. Published by the National
Committee for the Prevention of Blindness, 130 East Twenty-second
street. New York. Price 50 cents.

In the United States there occur ever}- year nearly 200,000
eye accidents, and about 15,000 people in this country are
blind to-day as a result of injuries received in industrial
occupations. The importance of the prevention of eye acci-
dents to workers can be judged from the fact that they
make up nearly 10 per cent of the total casualties reported.
Practically all the major causes of injuries to eyes are present
in railroad shops. These include machine operations,
chipping and grinding operations, babbitting, sand blasting,
riveting, using "mushroomed" tools, autogenous welding,
sjiraying processes and using acids and chemicals. There is

;ilso danger of injur}- to the eyes from radiation from intense
light and heat, from fumes, vapor and gases and from
bursting gage glasses.

This book is the most complete compilation of material
relating solely to the prevention of eye accidents, that has
been published. Studies of thi> causes of accidents and the
methods used to prevent them have been made in a large
number of plants. I'nder rach -ubject treated an account is

given of the preventive measures which have been success-
fully used, and numerous illusfations help to make the
fjescriptions clear.
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all of his figures will derive benefit and profit from a study

if tliose aspects of the subject which they can comprehend,

iiul will be encouraged thereby to familiarize themselves

with the problems to which Mr. Turner refers.

Arthur Curran.

JUL K.\.\L BU.\ I'.VCKIM; Sill \i:(l\

riMiA.;.., 111.

I'll [HI: l'"niTt>R:

One of the greatest difficulties we are having to contend

with in the car department at the present time is that of ob-

taining a suital)le journal box ])acking. In the past our road

has used long wool waste because of its resiliency and excel-

lent capillar}- action, but this has been denied us and from

lack of experience with other packing we are an.xious to learn

of a good substitute. At tlie present time we are using the C
mixture specified in the United States Railroad Administra-

tion's specification Xo. R-94. This consists of 15 per cent

vegetable fibre, 40 per cent cotton threads and 45 per cent

wool threads. \\"e have not had this in service long enough

to determine exactly what results we will obtain from it.

We have hesitated to use all cotton waste, although we under-

stand that there are several roads which do. Believing that

there are others of )-our readers who have had to contend

with the same situation, your ]iaper could undoubtedly lie of

valuable assistance to all the railroads if a thorough dis-

cussion of this subject were given in your columns.

Mech.4nic.\l Encinker.

TIME LOST IN SLOWDOWNS
\eW York ClTV.

To THE Editor:

Having read with much interest the article on Time Lost

in Slowdowns by Walter V. Turner, Eng. D., appearing in

the September issue of the Railway Mechanical Engineer,

1 beg to offer a few remarks pertinent to the broad and gen-

eral principles of the subject under discussion.

It is true that much time is lost by trains which in pass-

in" through populous communities are subject to local reg-

ulations governing the matter of speed. However, much

delay is also caused by improper arrangement of schedules.

Years ago a prominent terminal used a system w-hich should

have been perpetuated, as it was simple and eminently just.

If a number of trains were due to leave in a short space

of time, the most important one left first and the others

followed in the order to which their standing entitled them.

The big "limited"' had a clear track and was out of the

way before the next train came along, and thus an orderly

procession was the result. Later on this arrangement was

abolished and I have seen the most famous train in this

country held up and brought to a full stop less than a mile

from its starting point by a "penny-ante three-car local."

Changes in this terminal have made observation of its oper-

ation "difficult, and in any case its enlarged facilities may

have improved matters. Be that as it may, there is still

room for improvement in various parts of the country to-

day and insignificant locals should not be permitted to "lay

out" a road.

For a long time uninformed sections of the public imag-

ined that fast trains were patronized exclusively by gilded

"joy-riders." It is now being brought home to these people

that the biggest men of the countn,', engaged in business

of vital importance, find these trains a convenience and a

necessity. Those who recall the "Exposition Flyer" of 1893

will remember that this 20-hour train between Xew York
and Chicago was not patronized so much In- visitors to the

Fair as by bustling business men who recognized it as a

public convenience and time saver.

Mr. Turner deserves a vote of thanks for directing atten-

tion to a subject of timelv interest and practical value.

Even those who are not sufficientlv advanced to understand

THINGS FIXED

L.oi'isvii.i.E. Ky.

T(j THE Editor:
Concerning that word "Standard" about which we have

had something to say.

\\'e are now about to enter into a phase or cycle of stand-

ardization which needs to be keenly obser\'ed by every

thoughtful mechanical man; laying aside all prejudice let

us view- the experiment broadly and w-ith unbiased minds.

For the time Ijeing every pet idea must be relegated to

the background and those things which we have hari)ored

for the most of our lives, we are to forget for the present.

Fall into line is the command and do with whaj has been

allocated to our territory as if every detail were part and
parcel of our own inventive genius. This is what our gov-

ernment has in effect requested and commanded and as good

citizens and soldiers it is ours to obey to the letter and in

the fullest spirit to which we assent. In order that nothing

escape our attention, however, we note in passing that first

of all we must make new patterns for these new- locomotives,

carry a new stock of gray iron and cast steel parts, a new-

line of fittings such as checks, water gages, steam valves,

turrets, pops, gages, etc., etc., etc. We also note that our

reamers, taps, milling cutters and dies are not suitable

—

nor have we jigs or templates suitable for renewals and re-

pairs. All of which is merely by the way, inasmuch as w-e

are preparing to lay in our stock accordingly so as to have

e\ervthing in readiness for the next lot of new power.

Now- the question is shall we accept these machines as

they are without a comment or suggestion? Who is to guide

the future design from the pitfalls to which ever}- designer

is a victim now and then? How long are these splendid

engines to remain as they are? By whose authority are we
to assume they will be the 1919 ^lodel Mikado? Who is

to follow up their daily perfonnance and what is to be done

if some detail is found to be impractical? Shall we keep

to the design, literally renewing those parts which fail, just

exactly as the}- were before they break, or shall we do as

we have done heretofore and strengthen the weaknesses as

they occur, keeping a memorandum of the various changes

to be made in the next design in order to meet the condi-

tions with which we are confronted on our various divisions.

Common sense tells us that we are to face these questions

and do the things as we have ahvays done them. Locomotive

designing is not yet finished; we mu.st go on and and on

to perfection, suggesting, experimenting, changing until the

highest art is reached and reached again.

^^'ho w-ill then gainsay this plain simple reasoning. Does

it not argue into the thinness of air the delusion of perma-

nent design or THINGS FIXED.
MiLL.\RD F. Cox, M.E.

Fourth Liberty Lo.\n Reti.-rxs.—It is estimated that

the railroads have subscribed 75 per cent over the amount
taken in the Third Liberty Loan. Complete returns have

been received from three regions. In the Eastern region 12

out of 48 roads were 100 per cent, in the Central Western

region 21 out of 42 roads w-ere 100 per cent and in the North-

western region 2,5 out of 38 roads w-ere 100 per cent. In the

Eastern region 90 per cent of the employees in the mechanical

department subscribed and in the Northwestern region 99.33

per cent subscribed. The average subscription per subscriber

w-as $102 in the Eastern region, $117.14 in the Central

Western region and SI 12.1 2 in the Northwestern region.



Standard Six-Wheel Switcher
Fourth Design of the Government's Standard Locomotives
to Be Built — Fourteen to Go to the Chicago Junction

Dl'RIXG the month the fourth type of the government's

standard locomotives was built by the American Loco-

motive Company at its Cooke Works. Fourteen of

these locomotives are to be delivered to the Chicago Junction

Railway and later twenty will go to the Pennsylvania Lines

West and five to the Atlantic Coast Line. These locomotives

weigh 165,000 lb. in working order; 55,000 lb. Ijeing carried

on each axle, and they have 21-in. by 28-in. cylinders with

51 -in. drivers. These engines have many details in common
with the standard 0-8-0 locomotives which were described in

the Railway Mechanical Engineer for October on page 545.

They are also a great deal like the Six-wheel switchers built

for the Chicago & Xorth Western by the American Locomotive

Company a few years ago. the cylinders, drivers and fireboxes

being practically of the same dimensions and the boiler is ot

the same design with only about a difference of 100 sq. ft. in

the total evaporating heating surface and 40 sq. ft. in the

superheating surface. The Chicago & North Western en-

gines have given excellent service in both transfer and switch-

ing work. These engines are used to transfer freight between

the Fortieth avenue and Proviso yards in Chicago, a distance

of about nine miles. They have handled .5,000 tons over

grades of 0.92 per cent and 0.8 per cent.

The boiler of the .standard 0-6-0 switcher is of the same

general design as that of the Eight-wheel switcher. It was de-

signed for a pressure of 200 lb. but has a working pres.^^ure of

190 lb. It is 66 in. in diameter, of the straight telescopic tj-pe,

with 19/32-in. barrel sheets, 9/16-in. front tube sheet and

j4-in. back tube sheet. There are 158 two-inch tubes and

twenty-four 5><-in. flues, 15 ft. long over tube sheets. The
size and length of the tubes are the same as those in the

Eight-wheel switcher. The firebox is 72^ in. long by 6634

in. wide. The door and crown sheets are J^ in. thick and

the wrapper sheet and back head are 9/16 in. and J/ in.

thick, respectively. The water legs are 5 in. wide at the

throat and 4>4 in. wide on the other three sides. There are

three tulles for a Security brick arch and the O'Connor fire-

door flange is used. There arc .346 flexible, 58 hollow and

.38.3 solid stayl>olts. The boiler is equipped with a 24-unit

t>pe A .superheater having a heating surface of 442 sq. ft..

which with an evaporating surface of 1,886 sq. ft. gives an

equivalent heating surface of 2,5.36 sq. ft.

Thr- general design of the frame for these engines is the

same as for the 0-8-0 standard locomotives. These frames
are 5 in. wide from the front to just back of the rear set of
drivers, where a slab section 2 in. wide by 12 in. deep, in-

creasing to 3 in. wide by 18 in. deep at the extreme end is

provided. They are 5 m. deep over pedestals and 4;s in.

deep at the smallest section of the upper rail. The lower r?")

is o in. deep. A heavier section is provided under the cylm-
ders, the depth of the frame being increased to l}i in. and
to 93/2 in. at the buffer beam. The pedestal binders have a

minimum section of 3 in. by 5 in.

The side rods are of slab section, the front rod being 5 in.

by 134 in. and the back rod 4 in. by 1 5/16 in. These are

coupled together with a 4-in. knuckle pin. The connecting
rods are of channel section, being 6 in. deep with J-g-in.

flanges 3)4 in. wide,and -^s-in. webs. A cast iron box t\-pe

piston is used, having Hunt-Spiller bull and packing rings.

The piston rod is i}^ in. in diameter. The crosshead is of
the alligator type, having Hunt-Spiller gun iron shoe:-. The
steam distribution is controlled by the Baker valve gear,
which in general is of a design similar to that used on the
0-8-0 switchers, many parts of which are duplicates. Both
the Lewis and ^Nlellin reverse gears will be used on locomo-
tives in this order. The packing of both the valves and
cylinders is of the United States Metallic Packing Companv's
design.

The piston valves are 10 in. in diameter and are fitted with
bushings and packing and bull rings of Hunt-Spiller gun
iron. The i\lindcr Ijushings are also made of the same
material.

The tender is identical with that used with the 0-8-0
.switchers, having a capacity of 8,000 gal. of water and 16
tons of coal. The tank has the Locomotive Stoker Company's
type D coal pu.sher. Commonwealth cast steel underframe,
and cast steel tender truck side frames to be furnished by the

American Steel Foundries and the Buckeye Steel Castings
Company. The tender wheels are cast iron, Ijeing ii in. in

diameter.

There arc a large number of details on this locomotive that

are common to the standard Eight-wheel switcher and a few
common to all of the standard locomotives. Among the items

common to both of the switchers may be mentioned driving
axles, driving boxes, shoes and wedges, pedestal crosstie,

grates, tube setting, coal f)ush('r. many of the cab fixtures,
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bumper arrangement, bell details, reverse shaft yoke and bell

crank. Such details as the dome cap, coupler, coupler draw-

head, eccentric rod bearings, cylinder cocks and gage cocks

are common to all of the standard locomotives.

These engines are to be equipped with the Shoemaker fire-

Sectlons Through Six-Wheel Switch Locomotive

door, Cole safety valve, Sargent safety three-face water gage,

No. 11 non-lifting Nathan injector, Detroit three-feed lubri-

cator, Pyle electric headlight, Westinghouse air brakes, Im-
perial tj^je B uncoupling device, unit drawbar, Franklin

flexible metallic joints, Ashcroft steam gages, Chicago Rail-

way Equipment Company brake beams, Woods tender side

Chicago & North \\estern by the American Locomotive Com-
pany a few years ago:

Gcncial Data

Gage
Service . . .

.

Fuel
Tractive effort
Weight in working order
Weight on drivers
Weight of engine and tender
working order

Wheel base, driving
Wheel base, total

Wheel base, engine and lender...

U. S. R. A.
Standard

4 ft. SYi in.

Switching
Bit. coal
39,100 lb.

165.000 lb.

165.000 lb.

309,000 lb.

n ft.

II ft.

49 ft. 3 54 in.

face

ve effort.
ffort

ers -^

grate

Weiglit on drivers -^

Total weight ~ tra<

Tractive effort X c

equivalent heating
Equivalent heating surface
area

Firebox heating surface ~ equiva-
lent heating surface,* per cent...

Weight on drivers -^ equivalent
heating surface*

Total weight — equivalent beating
surface*

Volume both cylinders
Equivalent heating surface* ~ vol.

cylinders
Grate area ~ vol. cylinders

imple
by 28

Diameter
Greatest travel .

.

Outside lap
Inside clearance .

Lead in full gear.

ng, diameter over tires. .-

ng, thickness of tires....
ng journals, main, diamete
gth
ng journals, others, diameter

gth

and

nd li

Boiler

Style Straight
Working pressure 190 lb. per sq. in.

Outside diameter of first ring
Firebox, length and width
Firebox plates, thickness
Tubes, number and outside diameter.
Flues, number and outside diameter.
Tubes and flues, length
Heating surface, tubes

No
Chicago &

Western
4 ft. &<A in.

Transfer
Bit. coal
37,000 lb.

171,000 lb.

171,000 1b.

298,000 lb.

U ft. 6 in.

11 ft. 6 in.

47 ft. 614 in.

9JS

9K-

. by 12 i

, by 1 2 i

72"^ in. by 66^ in.

% in. and H in.

158—2 in.

24—5 v; in.

15 ft.

1,233 sq. ft.

Straight
180 lb. per sq. it

66 in.

7251 in. by 65 !4 i

a in.

160—2 in.

22—55^ in.

16 ft.

1,333 sq. ft.

Boiler for the Standard SIx-Wheei Switcher

bearings, Westinghouse type D-i draft gear, Hancock

sprinkler, Chamljers throttle and United States Metallic

Packing Company pneumatic sanders.

The following table contains the principal data and dimen-

sions of the.se engines as compared with those built for the

Heating surface, flucB 515 sq. ft. 492 sq. ft.

Heating surface, firebox 138 sq. ft. 152 sq. ft.

HcatinR surface, total 1 ,886 sq. ft. 1,977 sq. ft.

Superheater hcatinft surface 442 sq. ft. 402 sq. ft.

Equivalent heating surface* 2,549 sq. ft. 2,580 sq. ft.

Grate area 33 sq. ft. 32.7 sq. ft.

Smokestack, height above rail 14 ft. i/j in. 14 ft. 5.Vi in.

Center of boiler above rail 102 in. 103 in.
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Inider

Tank Water bottom
Frame Commonwealth
Weight 14-1.OO0 lb.

Wheels, diameter 33 in.

Journals, diameter :,n.l length 6 in. by U in.

Water capacity 8.000 gal.

Coal capacity 16 tons

•Equivalent hcatini; surface — total evaporative heating

times the superheating surface.

Water bottom
Cast steel

127,000 lb,

33 in.

5 in. by 9 in.

6,S00 gal.

10 tons

LOCOMOTIVE GAB AND CAB FITTINGS*

The many types of engines make a universal design of

cab hardly feasible, but it is felt that the following sugges-

tions could be ada[)ted to any design of locomotive calK

Body of Cab.—The overhang of a cab should i^e of dimen-

sions such as will insure protection from the elements to the

fireman. This really necessitates its extension to a point

appro.ximately over the coal doors on the tender.

It is the opinion of the committee that the front windows

of the cab should be as close as consistent to the engine crews'

usual and proper position in the cab. This is to provide a

broader view for the engine crew.

The side windows provided for locomotive cabs are as a

general rule of the sliding type, and we believe that a sash

should be constructed in such a manner as to provide for

small panes of glass, for the reason that the portion of frame

between window panes forms a brace lessening the liability

of breakage, and in case of breakage it reduces the cost of

replacing, and lessens the opening while in service.

\'entiiators should be provided and so constructed as to

exclude cinders.

Gutters on sides of cab should be located immediately over

the windows in such a way as to afford all of the protection

possible to the engine crew. The opinion of the engineman

is that it should be immediately over the cab window.

Cab Fittings.—Receptacles should be provided for signal

appliances, such as lanterns, fusees, flags, torpedoes, etc.

Torches, oil cans, hand tools, shaker bars, broom and other

portable cab equipment should have convenient receptacles

or hangers provided so that they may readily be located by

the engine crews.

Boiler Appurtenances.—The steam manifold has Ijeen

given various locations. Some are inside of the cab directly

on top of the boiler, and where two are used they are usually

located in the cab on the sides of the boiler near the top.

Those located outside of the cab are just forward of the cab

on top of the boiler and are provided with rods that extend

through the front of cab for the purpose of operating the

steam valves on the steam turret. This last mentioned ar-

rangement, that is outside the cab, has numerous advantages

over those located inside. It ])roduces a cooler cab in warm
weather and a drier caij in the cold season; it lessens the

number of steam pipes in the cab and correspondingh' de-

creases in number the pipe holes in cab that are generally

hard to seal and keep tight against severe weather.

It is believed that better provisions could be made for the

securing of the injector to the boiler. It is suggested that it

be provided with a bolting flange similar in a way to the

bolting flange on an air pump with a bed plate on the boiler.

In ca.ses where injectors are located outside of the cabs sub-

stantial rods equipped with durable joints and suitable brack-

ets th:'t will keep the rod from turning and therein- change

the capacity at times when it should remain constant, should

be provided. The operating handles should be located con-

venientlv within reach of the engine crew.

There is no question but that the "Bull's Eye" type of

lubricators is most desirable, but the manner in which they

are secured deserves greater attention.

Throttle and Reverse Lever.—It is desirable to have the

throttle lever so located that it can be readily handled by the

•.Abstract of a committee report presented at the 1918 convention of the

Ti-nveling Engineers' Association.

engineer and at the same time have his head outside of the

window to observe signals from either front or rear.

Where a ])ower reverse gear is used an indicator should be

jirovided to indicate the position of the valve gear. When
air reverse gear is used, the steam connection globe valve

should be liKated within handy reach of the engineman in

the cab, so that the steam pressure may be readily turned on
in case of an air failure.

Brake Valves.—Automatic and independent air brake

valves in caljs should be located in a manner to provide ample
clearance with the handles in any position and so they may
be easily operated from the cngineman's usual position.

The repcjrt was signed by: J. H. DeSalis, chairman; W. H.
Corbett, W. W. Shelton, H. H. Schulte and H. F. Henson.

DISCUSSION ON CAB FITTINGS

John McjSIanamy, supervisor of equipment, U. S. R. A.,

outlined the arrangement of the cabs of the government

standard locomotives in which many of the suggestions made
in the paper had been carried out. He spoke particularly of

the desirability of having all valves and steam pipes outside

the cab. The government standard locomotives are equipped
with two water glasses as a special safety provision. Care
has been taken to prevent interference between the devices in

the cab and all handles have a clearance of i'/j in. from

adjacent parts in every position.

F. P. Roesch, fuel supervisor, U. S. R. A., commented on

the inconvenient arrangement of valves found on many loco-

motives. Oftentimes the valves can only be packed from the

top of the cab and consequently there is an excessive leakage

of steam. Mr. Roesch advocated taking out of the cab every-

thing tliat could conveniently be located elsewhere. He sug-

gested that the steam manifold might well be set against the

back of the dome where there was no chance of it being dam-
aged in case of collisions or accidents.

G. A. Kell, Grand Trunk, told of the complaints received

from enginemen when the vestibule cabs were first installed.

The men objected to them on the grounds that they were
noisy, cold and dirty. By greasing the buffers the noise was
largely reduced and a dust-board on the roof assisted in

keeping out the dirt. In order to keep the cab w-arm about
10 in. of lagging was removed from the boiler just above the
floor of the cab.

A. N. Wilsie, C. B. & Q., spoke of the importance of

locating the feed valve in a convenient position in the call

and also mentioned the good results that had been secured by
placing a contrifugal dirt collector in the delivery pipe near
the main reservoir.

L. D. Gillett, Dominion Railway Commission of Canada,
endorsed the vestibule type of cab as the best thing for pro-
tecting the enginemen and insuring comfort under all weather
conditions. He stated that the vestibule cab if properly de-
signed and maintained was comfortable both in the hot and
cold weather.

J, C. Petty, N. C. & St. T., stated that it was found
necessary to remove the vestiljule cabs from the Russian loco-

motives operated in this countr\-. He stated that the failure

of this type of cab might have been due to the fact that thev

were built of sheet steel but were not lined.

F. Zwight. Nor. Pac. spoke of the failure of the clear

vision cab window in cold climates, .\fter the windows were
installed, as required by law, so many objections were re-

ceived from the enginemen that it was found necessar}' to

return to the use of a double glass with a dead air space be-

tween. Several members spoke of the desirability of short-

ening the cab to bring the front window nearer to the engine-
men and give them a broader angle of vision.

J. H. DeSalis, N. Y. C, in closing the paper stated that

while there were manv changes in cabs which would add to

the comfort of the enginemen, it was impossible to bring
these changes about qu'cklv in tlie present circumstances.



Mechanical DeparTiMent Supervision*

Better Supervision and More of It Is Needed to

Keep Up Shop Output Because of Dilution of Labor

BY FRANK McMANAMY,
Assistant Director, Division of Operation, United States Railroad Administration

THE importance or in fact the necessity of efficiency in

the railroad organization cannot be overestimated

and, as stated by the director general in his report to

the President, the efficiency of the railroads depends entirely

upon the supply and condition of the motive power and the

efficienc}- with which it is operated. The important question,

therefore, is to get the locomotives in shape to perform

efficient service and maintain them in that condition. At

the present time the big factor in this is the cjuestion of

supervision of shops and shop work.

Reports show that there are employed in the mechanical

department of the railroads under Federal control, 393,000

persons, of whom 255,000 are in the locomotive department

and 138,000 in the car department. To insure efficient and

economical handling of this labor and material, organization

is required and the prime factor in any organization is super-

vision. Railroad forces, and particularly maintenance of

equipment forces, have been subjected to heavy drain because

of the war and this has resulted in dilution of the quality of

labor. Because of this dilution supervision both in kind and

in quantity, becomes even more important than heretofore.

It is to-day the big problem in railroad operation.

Su{)er\'ision to be effective must be adequate in quantity,

therefore, the number of workmen under one officer must be

such that the officer is in constant touch with his force. Per-

sons who have studied military and industrial organizations

state that one man can properly supervise not to exceed from

25 to 35 men, a figure much below that which is often used

in railroad work which has Iseen known to extend to nearly

100 men. The statements as to the number of men who can

be properly supervised by one officer are based on .studies

made when conditions were normal. In view of the neces-

sity for the intensive use of labor and material to-day, because

of the demand for both, the figures stated are, I believe, too

Supervision to be effective must be constant. 'I he with-

drawal of the foreman or supervising officer from his duties

many times each day to answer summons from those in

authority, the preparation of reports and routine office work

which could be done in much less time Ijy persons with

clerical experience, the daily attendance to staff meetings

which neces.sitates absence from u.sual duties for periods

ranging from 30 minutes to two hours, are not conducive to

efficient supervision.

Many suix-rvisory positions have been permitted to become

supervisory positions in name only. We find superintend-

ents of shops, ma.ster mechanics, general foremen, roundhouse

foremen and even men in positions of lesser responsibility,

required to devote so much time to office work, to personally

transmitting reports to .'superiors and to other work of like

character, that they tan devote little or no time to the direc-

tion of the active work, and by active work I mean the actual

expenditure of the labor and material under their control.

Supervision to ije effective must be respected, and this ap-

plies to those of higher as well as lower rank. The pos.session

of j)roper title to indicate the character of services rendered

which will fommand respect from tho.se under his jurisdiction

and consideration from tho.^e in other departments with whom
he comes in contact, is a necessary advantage which should

be given each supervising officer.

•Atatract of a paper presented before the New York Railrond Club.

Active competition for supervisory positions should be en-

couraged by making such positions as attractive as possible

and if this is done, it will result in securing the best material

available, which is highly essential if the output in both

grade and in quantity is to be kept up to the standard.

Supervision to be effective must be instructive. Some one

has said that the principal reason for not getting the result

we anticipated was because we failed to explain just what

was wanted—a lack of understanding. To this cause may
ije laid many failures both of men and of plans. It is neces-

sary, therefore, that instructions be complete, that they be

concise, that they be understandable, and that—above all,

they be workable.

The issuance of orders is the easiest thing in the world,

but to issue a large number of orders is to insure their being

disregarded. Voluminous instructions therefore should be

carefully avoided. If this is done and the instructions issued

are brief and are to the point, better observance may be ex-

pected; instructions alone, no matter how carefully prepared,

are of little value without a proper follow-up or checking

system to see that the instructions are oijserved and the work

up to the required standard.

Supervision to be effective must be courageous. The qual-

ity of production comes from the top downward. We get

from the average workman as good a job as we accept, no

better. Supervision must maintain the accepted standards

and this recjuires, in many cases, real courage, but it is neces-

sary, and the supervising officer is the only means whereby

this can be accomplished. With the conditions now existing

the maintenance of high standards is necessary to the morale

of the forces and to the preservation of proper discipline.

There are approximately 20,000 more employees in the

locomotive department to-day than there were a year ago

and ap]iroximately 8,000 more in the car department than for

this date la.st year. Added to this we are working more hours,

manv more hours, per week than we did a year ago. With

the increase in force and the increase in man hours, we are

not in all ca.ses receiving the returns we should; I attribute

this largely to inefficient supervision.

I have endeavored to point out some of the essential re-

quirements of effective supervision but it must be more—it

must be responsible, as authority and responsibility go hand

in hand. We cannot separate them and if we confer ade-

quate authority on an officer he must have sufficient confidence

in his own ability and judgment Id do the work required and

as.sume the responsibility for it.

Since the government has assumed control of the railroads

supervising officers have often made the statement that they

did hot know just what authority they had and in many
instances when matters which have always been handled Ijy

certain officials have been put up to tliem their reply has

been "I do not know whether I can handle this without in-

structions from Washington," and this has been given as an

excuse for failure of almost all kinds.

Paragraph 1 of General Order No. 1, issued by the di-

rector general on December 29, 1917, reads as follows:

All ofTiccrs. apcnts and employees of such transport.Ttion systems m.iy con-

liiuic in the performance of their present regular duties, reperting to the

^amc ofIiccr» as heretofore and on the same terms of employment

This in the absence of .subsequent orders to the contrary,

seems to me effectually to dispose of any doul)t as to the
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authority of supervising officers and leaves the question of

failure to properly supervise the work squarely up to the

officer involved. What is wanted by tiie Railroad Admin-
istration is that each railroad ofticer or employee who remains

in the service, wlio continues to perform the usual duties

assigned to him will if possible do a little more work than

he ever did Ix'fore and do it a little better.

There can be no question as to the authority of railroad

officers under government control to perform all of their usual

duties and there has been no lack of support from the Rail-

road Administration when those duties were properly and

diligently performed.

A discussion of the question of supervision would not be

complete without considering co-operation in connection there-

with, because I believe the real test of the supervising officer

is his ability to obtain the co-operation of the men working

under his direction. The extent to which the supervising

officer can get his force to work together for a common object

depends almost entirely upon his attitude toward the men
and his interest in the work that is being done. The super-

vising officer who considers that his full duty has been

performed when he has issued instructions covering the work

to be done is not going to secure any great amount of co-

operation. He must show the employee that he has a per-

sonal interest not only in the work but in the workman.

They must know that in addition to passing out the work

slips he is going to follow them to see that the work is

promptly done and in a workmanlike manner. He should

also encourage workmen by seeing that both material and

tools are supplied to mechanics so that they may keep their

machines in operation, for there is no one thing that goes

further to discourage a good mechanic and curtail the output

than to require him to shut down his machine while locating

materials which should have been delivered by a laborer or

to secure tools which a tool messenger should have delivered.

There is nothing that will keep a force of men at their best

quite so well as the knowledge that the supervising officer

is on the job, inspecting their work, both as to quality and

cjuantity, and that good work will be noted and the work-

man given due credit, as surely as work that is not up to the

standard will be corrected.

In addition to co-operation between employees and su-

pervising officers we must also have co-operation Jjetween

different departments if we are to get results out of our

locomotive shops. The work must be co-ordinated so that

time lost by one department in waiting for another is reduced

to a minimum. To bring this aljout it is usually necessary

for certain employees in one department to work overtime or

to make an extra effort so that some one else is not waiting

for the job they are doing and this is one of the times when
co-operation between supervising officers and employees is of

direct Ijenefit because without it there is frequently objection

on the part of the employees to work the necessary overtime

to help some one else.

Absolute fairness in handling this is also necessary because

if the employee loses confidence in the supervising officer's

fairness in matters of this kind, objection to the overtime

worked will usually result.

Co-operation between shops and roundhouses is extremely

important and roundhouse jobs should be given preference

and promptly handled, because in this way many locomotive

hours may be saved.

Increased shop output due to closer co-operation and better

supervision over the maintenance of power will avail us little

without co-operation between the transportation department

and the mechanical department with respect to the use of

power.

The railroads were taken over b\- the government not be

cause it desired to go into the railroad business but because

under the conditions which existed at that time increased

efficiencv was absolutelv necessarv. The efficiency with which

the railroads had been operated prior to that time was not the

(juestion at issue because, however great that may have been,

still greater efficiency was required.

It has been the general impression among the people, if

we are to judge by the remarks made when the subject was
discussed, that government operation of railroads would sim-

I)ly estai>lish a big political machine and that efficient railroad

men would be dis])laced to make room for politicians and
for that reason the present organizations would be destroyed

and replaced by inefficient ones. Nothing could be farther

from the truth so far as the present Railroad Administration
is concerned. Order No. 1 of the director general has made
it clear that under government control of railroads there

would be no disposition to replace competent, experienced
railroad officers or employees. In fact, I can say emphatically
that no railroad officer or employee who is efficient and
diligent in the performance of his work was ever so secure

in his position as he is at the present time.

The question before us at the present time is not as to

whether government control or government ownership of rail-

roads is a good thing or a bad thing—that will be settled by
the people after the war.

The question before the railroad officers and employees
to-day is solely one of operating efficiency and still greater

efficiency in order to meet the demands placed upon them.

The operation of the railroads of the country as a unit during
the war is the most severe test that has ever been placed upon
the railroad men of the country. The operation of railroads

is not only the Railroad Administration's job, it is also the

railroad man's job. It is not the Railroad Administration's

reputation that is at stake, it is the reputation of the railroad

man that is at stake; this brings the issue down to each indi-

vidual, which is just where it should be.

The question before us is not what is the other fellow doing
nor what did we do last year, but what am I doing now
to help increase the efficiency of railroad operation. This
question will be best answered by the record of achievement.

The railroad men of the country have furnished their full

quota for the front in all branches of service; they have gone
over the top in the Liberty Loans; they have repaired more
locomotives and pulled more tons of freight than ever before

and I am sure that the record of operating efficiency will be

equally as good during the time the railroads are under the

control of the administration.

SUPERHEATERS ON ROTARY SNOW
PLOWS

The use of highly superheated steam in rotar\- snow plows
provides a substantial increase in the power of the plow
and also reduces the fuel and water consumption, so that the

danger of running out of fuel and water at some point where
an additional supply cannot readily be obtained is consider-

ably lessened. In a recent example of the application of

superheaters to a rotary snow plow on a western road, the

operating results obtained showed very plainly the advan-

tages over a plow using saturated steam.

On this railroad it is necessar\- to use plows throughout nine

months of the year, beginning aljout the middle of September,

and in order to keep the road open in the face of the numerous
heavy snow storms tlie plows must be operated at maximum
capacity for considerable periods. The operating officers have
been highly gratified with the results of superheating this

plow and report that it is more economical on coal and water

than a plow using saturated steam, because it can be operated

indefinitely at full capacit}'. It has established its superiority

over plows using saturated .steam in the prompt and effective

clearing of the road.

This plow is equip])ed with the Locomotive Superheater

Com]iany"s Type A superheater, the arrangement of the super-
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heater being similar to that employed on locomotives. The
boiler is 1 1 ft. 2 in. long over tube sheets and the superheater

units, of which there are twelve, extend to within 24 in. of

the back tube sheet.

CONSERVATION IN FUEL OIL BOILER
PLANTS*

BY EDWIN A. ROGERS

The opportunities for waste in a power plant are man}'
and varied, but probably the place where the greatest

avoidable loss occurs is in the boiler and furnace.

While the furnace is in most cases a part of the boiler itself

the losses of fuel, as represented by heat, should be con-
sidered separately.

Taking first the furnace we have the following possible

losses and the means of preventing them: First, by allow-
ing a greater amount of air than is necessary for proper
combustion to enter the furnace, the temperature of the gases

leaving the fires and passing across the tubes is considerably

reduced. This reduction of temperature in these gases re-

duces the quantity of heat which will be absorbed by the

water through the tubes and thus a large amount of heat
which should go into tlie water goes out the stack. This
single item of excess air to the furnace is probaljly respon-

sible for a greater loss in fuel than all the other losses in

the boiler combined. The remedy is simple if proper care

is paid to the boiler dampers, particularly the one between

the boiler outlet and the flue to the stack, for by closing

in on this damper the draft in the boiler is reduced and con-

sequently the amount of air which will be pulled into the

furnace. To determine how much the air to the furnace can

be reduced an analysis of the flue gases should be made. This

analysis can be made in a very few minutes with a simple

piece of apparatus, by any plant engineer, so that there is

no excuse for any plant allowing this loss to continue. This

fuel loss due to excess air is true of coal-lmrning plants as

well as those using oil, and the same remedy applies. Care

must be taken, however, to see that the air supply to the

furnace is not curtailed to too great an extent, for then in-

complete combustion of the fuel would result. This would

cause a loss by way of the stack due to unljurned gases and

also decrease the absorbing power of the tubes, because in

all probability a large amount of soot would be deposited on

them by the smoke which would accompany the incomplete

combustion.

The second furnace loss would be that due to using an

excess amount of atomizing steam where oil is the fuel and

steam is used for this purpjose. The amount of steam re-

quired for atomizing really depends to a considerable extent

on the furnace conditions and air supply, but where these

conditions are proper the atomizing steam should be just

sufficient to properly break up the oil. Experience has

shown that the average plant uses three to five per cent of the

total amount of steam generated for atomizing the oil,

whereas thi.- amount can he reduced to ajiproximately one

jjer cent. Of course all of this steam is lost out the stacks;

in fact it is a double loss, for the steam after it enters the

furnace will lit raised to the temperature of the furnace

gases, thus taking more heat which should go into the 1)oilcr.

Coming to the boiler proper we have first another excess air

loss if there are cracks in the brickwork or Ijoiler setting.

As there is a draft inside the setting, air will rush in through

any slight cracks or openings, thus cooling down the gases

passing through inside. To detect these air leaks pass a

candle flame or torch along close to the wall where any cracks

show, and if air is going in the flame will be pulled in.

wherever such leaks occur the cracks should be stopped up

•Prom a t«i«r preMntcl before the Pacific Railway Club.

with something which will set properly and make a bond
with the brick.

Another appreciable loss is that due to radiation from the
setting. This loss can be greatly reduced by covering both
the top and sides of the boiler with some good insulating ma-
terial. This insulating material will not only keep the
heat in the boiler but if properly put on will' prevent a
large amount of air from going in. Where the temperature
of the walls will be over 500 deg. F. after the insulating ma-
terial has been put on, magnesia-asbestos covering should not
be used, as it disintegrates at a temperature slightly above
this. There are various other fonns of insulation which
have good insulating qualities and will also stand high
temperatures.

Coming to tlie tube surface of the boiler we find two
causes of lost heat. As previously stated if .soot forms on the
tubes it acts as a heat insulator and prevents passage of
heat_ through the walls of the tubes. By having proper com-
bustion, very little soot will be formed, but even when burning
oil under apparently good conditions we find a deposit on the
tubes, this deposit being of an ashy nature. This deposit
should be removed either by scraping it off or blowing it off
with a steam jet. A number of recent installations of oil-
fired boilers have included soot blowers as part of the boiler
equipment.

On the other side of the tube surface we have another heat
insulator to contend with in the form of scale which is de-
posited from the water. This scale prevents heat from pass-
ing through the tube to the water and is not only the cause
of a heat loss in this respect but also causes tube losses, for
when the water cannot get in contact with the tube, the
metal becomes so hot that it blisters and burns and it becomes
necessary to replace the tube. Naturally the first solution of
this difficulty would be to get water which will not scale the
tubes. Unfortunately this is seldom possible and we should
then try other means to remove or prevent this scale. In
most cases the method would be to use a tube cleaner which
gr'nds the scale out, but this is a slow, expensive process.
In a plant of any size a water softener would probably be a
profitable investment if the water had any great amount of
scale-forming material in it. Some plants use boiler com-
pound to soften the scale, but the softening should preferably

be done before the water enters the boiler. Probalily the

best method to assure clean boilers is that recently adopted
in several large power plants and consists of using only
distilled water for make-up purposes.

Another important item, if the boilers are of tlie water-

tube type, is the condition of the baffles. If the baffles be-
tween the different gas passages are not tight the gases will

be pulled through by the shortest route to the stack, thus
by-passing a large amount of the tube surface. The remedy
here is to keep all baffles tight and in good condition.

Other points to be watched on the l)oiler are the blow-off

valves, which mu.st be tight to jirevent leakage of hot water,

safety valves to prevent steam leaks and all other valves or

fittings where leaks of steam or hot water might occur.

Leaving the boilers, the steam passes to pumps, engines

or various other steam-driven ajjjjaratus and on the way it

travels through pipes or valves. If these pipes are covered

with a good insulating material the tran.smission loss is small,

Init on the other hand if the pipe is bare the loss is large. An
uncovered pipe radiates just about ten times the amount of

iieat that would \)C radiated if tlie jiipe was covered with

one inch of good insulation.

In the engines and auxiliaries all care should be taken to

eliminate fridion, leaking joints, leaking valves, etc., for all

of these things mean waste of fuel. If the engines in a plant

are oj^'rating condensing, the vacuum should be kept high

to get the greatest possible steam economy from the engine.

If engines, pumps, c (jnipressors, etc., are o])erating non-
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condensing, all of the exhaust steam or as much of it as pos-

sible should be utilized to heat feed water and fuel oil.

There are a great many small losses in a plant which

have not been enumerated, but it is not because they are un-

important. Any leak however .small should be stopped, for

they add up to a large total.

As stated in the l>eginning the greatest opportunity for

waste is in the boiler, and with this in mind a considerable

amount of attention has been paid to eliminating the human

element from boiler control. The automatic stoking of coal

has been successful for some time and we now have various

automatic devices for controlling oil fires, some of which show

every indication of being .successful. This I Ix'lieve will be

the ultimate solution of our firing problem.

This may all seem very elemental and an old stor)', but it

is something that needs continued repetition to the men in

your plants if it is to have an effect. Ask yourself the follow-

ing questions and if the answer to them is satisfactory you are

doing considerable toward fuel conservation

:

Is the right amount of air being used for the fires?

Is the atomizing steam cut down to a minimum?
Is the boiler setting tight and well insulated?

.\re the boiler tubes clear of soot and scale?

.\re all the valves and fittings tight and working properly?

Are your steam pipes covered with insulating material?

These questions cover only part of the plant, but a part

which is all-imi)ortant. It is perfectly safe to make the as-

sertion that the average plant using fuel oil has a preventable

loss of at least five per cent and probably ten per cent of its

fuel in the boiler room.

Virginian 2-10-10-2 Locomotives
Built for Heavy Grade Pusher Service; Weight

684,000 lb.; Tractive Effort, Compound, 147,200 lb.

TEX Mallet Locomotives having a tractive effort of

147,200 lb. working compounci and 176,000 IVj. work-

ing simple, are now l>eing delivered to the Virginian

Railway by the .\merican Locomotive Company. These

locomotives were built to meet the problem of handling a

constantly increasing volume of traffic on an exceptionally

difficult section of railroad.

The portion of the line between Elmore and Clark's Gap

on the Deepwater division, a distance of about 14 miles,

has a grade for the last 11 >^ miles of 2.07 per cent with

maximum compensated cur\-es of 12 deg. For the first two

and one-half miles the grade is .5 per cent. This 14 miles

.\t present, trains passing over the mountain section are

operated bv one 2-6-6-0 type ^Mallet road engine, with a

tractive effort of 90,000 lb.,' at the head end and two 2-8-8-2

Mallet pusher engines, with a tractive effort of 115,000 lb.

each, behind. The maximum tractive effort thus available is

320,000 lb. per train, which enables the handling of 4,500

tons in 60 cars having an average weight for car and load

of 75 tons.

The traffic volume is still growing, and as the track is

single, and as it is not desired to increase the number of

engines on any train above three, it has been found necessary

to put still larger locomotives into service. The unusually

^"'"fc>--'." . 'b -''" ;-«*™. Sec thru

.,. &/Jl'gr-/'-__,.__'_:_j,-' A-AArrhljkf B-BArrhTube

Sections Through the Boiler and Firebox

is all single track and includes five tunnels, w'hich compel

the use of an absolute block system. It is the crucial part

of the entire system, as all tlie eastbound tonnage of the

Virginian passes over it.

During the last 11 years Mallet locomotives have been

employee! in handling this traffic. The size and power of

these locomotives have progressively advanced to keep pace

with the growth in volume of traffic. The first installment

consisted of four engines of the 2-6-6-0 type wath tractive

effort of 70,800 lb. Next in sequence were eight of the same

wheel arrangement but with a tractive effort of 90,000 lb.

The third installment consisted of one engine of the 2-8-8-2

type with a tractive effort of 100,800 lb. The fourth lot

was six 2-8-8-2 tvpe with a tractive effort of 115.000 lb.

large locomotives under discussion were developed in order

to accomplish this result.

LTpon receipt of the new locomotives trains will be com-

posed of one of the 2-8-8-2 Mallet engines having a tractive

effort of 115,000 lb., ahead and two of the new 2-10-10-2

Mallet engines, each having a tractive effort of 147,200 lb.,

behind, giving a total tractive effort for the train of 409,400

lb. This train will have a weight of 5,850 tons, the equiva-

lent of 78 cars having an average gross weight of 75 tons

each.

The 2-8-8-2 type Mallets which will be used on the head

end of the train were built by the American Locomotive

Company in 1912 and 1913. At that time these engines

were the most powerful locomotives in the world The fol-
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lowing comparison shows the extent to which these engines

are exceeded in the new 2-10-10-2 type:

2-8-8-2 2-10-10-2 Percent.
type. type. increase.

Total weight of engine, lb 540.000 684,000 26.6

Total weight, engitie and tender, lb 752,000 898,300 19.5

Heating surface, sq. ft 6.909 8,606 24.5

Superheating surface, sq. ft 1.311 2.120 61.7

Tractive effort, compound, lb 115.000 147,200 28

Tractive effort, simple, lb 138,000 176,600 28

Apart from the enormous weight and power of the loco-

motive as a whole, some of the dimensions of the boiler are

impressive as showing the extent to which the usual limits

were exceeded in its design and construction. At the first

course it is 105 3/2 in. in diameter outside, while the outside

diameter of the largest course is 112J,s in. The barrel is

fitted with 08I tubes 2' 4 in. in diameter and 70 flues S^i

in. in diameter, 25 ft. long. A combustion chamber 36 in.

long is included. The firebox is 181 1/16 in. long and

108 '4 in. wide. The front portion of the firebox is included

with the combustion chamber behind a Gaines fire-wall, so

that the crate is about 144 in. Ions; and has an area of 108.75

for service on Virginian tracks. The shipping arrangement

required considerable planning before the various carriers

could be convinced that they could safely accept and move

via their lines, locomotives of such size and weight.

In preparing for shipment of large locomotives it is first

necessary to submit diagrams showing the estimated height

and width clearance dimensions, and the distribution of

weights on each axle to the operating or engineering depart-

ment of each carrier over whose line it is intended to route

the shipment, in order to secure their agreement to handle it

when offered to their line. If some projection exceeds the

carrier's clearance limitations, an effort is made to meet the

objection by removing that part, if possible, and reapplying

it on arrival at destination. Or, if the weights are too heav)'

for the trestles or the bridges via a natural route, an effort is

made to find a way to ship via a detour route.

These large locomotives presented an unusual problem.

It was impossible to ship them completely assembled and
moving dead on their own wheels. After the consideration

of many plans, it was finally decided to leave the boiler on

o n o n',o>-!;o; o \\f

Low Pressure Cylinders of the Virginian Mallet Type Locomoti

sq. ft. A total heating surface of 8,606 sq. ft. and a super-

heating surface of 2,120 sq. ft. are obtained.

The high and low-pressure cylinders are 30 in. and 48 in.

in diameter, respectively, which gives a cylinder ratio of

2.56. The details of the unusually large low-pressure cylin-

der castings are shown in one of the drawings. With a

cylinder spacing of 90 in. between centers the clearance

width is 1431^ in.

The high-fjressure valves are of the piston type, 16 in. in

diameter, while outside admission .slide valves are u.sed for

the low-pressure cylinders. Steam admission is controlled

by the Chambers outside connected throttle and a Lewis

reverse gear is used. Both the front anfl trailer trucks are

of the Woodward type and the tender trucks are e(jualized.

The design as a whole follows the builder's ordinary prac-

tice, differing from previous designs only in modifications

made necessary by the increased size and capacity.

The.se engines were built at the Schenectady works and

the contract called for delivery completely erected and ready

the frames but trimmed of all outside parts and projections.

The cab, low-pressure cylinders, and some other parts were

removed and the remaining skeletons with their tenders were
shipped on their own wheels. Each locomotive required one
ilat, one gondola, and one box car to carry the loose and
detached parts.

Authority was eventually secured for shipping in this

manner although under special operating instructions and
via detour routes. Each locomotive was accompanied by a
messenger who had sleeping quarters fitted up in the cab
which was loaded on a flat car. Approximately two weeks
lias been the actual running time from Schenectady, N. Y.,

to Princeton, W. Va.

The principal data and dimensions are as follows:

General Data

fiase 4 ft. B'A in.

Service Freight
Fuel Bit coal
Tractive effort, simple 1 76,600 lb.

Tractive effort, compound ,147,200 lb.

Weight in worlting order 684,000 lb.
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WciBhl on ilrivers 617.000 b.

WeiRht on leading truck 32.000 b.

Weight on trailing truck 35,000 lb.

Weigbl of engine and tendci in working order 898,300 lb.

Wheel base, driving 19 ft- 10 !"
Wheel base, total (>* " 3 m.

Wheel base, ensine and tender 97 ft.

Ratios

Weight on drivers ~- tractive effort, simple 3.2

Weight on drivers -=- tractive effort, compound 4.2

Total weight -~ tractive effort, compound 4.6

Tractive effort, compound X diam. drivers -h equivalent heating sur-

face" 699--'

Equivaleni heating surface* -r grate area 108.4

Firebox heating surface -4- equivalent heating surface,* per cent 4.4

Weight on drivers H- equivalent heating surface* 52.4

Tot,-il weight -=- equivalent heating surface* 58.0

Volume equivalent simple cylinders 41 cu. ft.

Equivalent heating surface* -;- vol. cylinders 287.4

Grate area -=- vol. cylinders 2.7

Cylwdi-rs

Kind Compound
Diameter and stroke 30 in. and 48 in. by 32 in.

Val-.cs

Kind l"- P- piston; I. p.. slide

Diameter h- P- 1* !"•

Greatest travel h. p.. 6 J4 in. ; 1. p., 6 in.

Steam lap h. p., 1 in.; 1. p., I'A in.

Exhaust clearance h. p., Yi in.; 1. p., 9/16 in.

Lead in full gear h. p., '/» in.; 1. p., 3/16 in.

IVheels
Driving, diameter over tires 56 in.

Driving, thickness of tires
-3J/|

in.

Driving journals, main, diameter and length 12 m. by 15 in.

Driving journals, others, diameter and length 11 in. by 13 in.

Engine truck wheels, diameter 30 in.

Engine truck, journals 6^ in. by 13 in.

Trailing truck wheels, diameter 30 in.

Trailing truck, journals 6^2 m. by 13 m.

Boiler

Stylg Ext. wagon top

Working pressure
".'.'.'.'.'. 215 lb. Per sq. in.

Outside, diameter of first ring .••.•• '2j '5 !"•

Firebox, length and width 181 1/16 in. by lOSJi in.

Firebox plates, thickness, all -•-••-- H !"•

Firebox, water space Front. 5'A in.; sides and back. 5 in.

Tubes, number and outside diameter 381—2 J4 in.

Flues, number and outside diameter 70

—

S'A in.

Tubes and flues, length • • • • - -25 ft.

Heating surface, tubes and flues 8,090 sq. tt.

Heating surface, firebox, including arch tubes 516 sq. ft.

Heating surface, total 8,606 sq. ft.

Superheater heating surface 2.120 sq. ft.

Equivalent heating surface* 11,786 sq. ft.

Grate area 108-7 sq. ft.

Tender
Tank Water bottom

Frame Cast steel

Weight'::;:.:.:. 214,3001b.

Wheels, diameter "
'

'

'v.'
'

*i i

*""

Journals, diameter and length 6 in. by 11 in.

Water capacity 13.000 gal.

Coal capacity '2 tons

"Equivalent 'seating

times the superheating
rfnce
irface

aporatp heating surface + 1.5

along the rifjht-of-way was discussed at length. It devel-

oped that there was considerable difference of opinion on
this sul)ject. Some of the members stated that they were

having no trouble, while others expressed the opinion that

oil burning locomotives set out fires as frequently as loco-

motive.s burning coal. Tlie causes of fires suggested were,

combustible matter in the sand used for cleaning the flues,

carbon deposits forming on the heating surfaces and tar in

the oil. Some roads reported that they were using netting

in the front end or over the stack to lireak up combustible

matter. Trouble due to tar in the oil could only be cor-

rected by more careful refining.

FUEL ECONOMY ON OIL BURNING
LOCOMOTIVES

At the recent meeting of the Traveling Engineers' Associa-

tion the subject of economy on oil burning locomotives w^as

discussed. C. H. Holdredge, Southern Pacific, expressed tlie

opinion that excess air is responsible for many of the difficul-

ties encountered in the operation of oil burning locomotives,

as it is the principal cause of firebox leaks. In his opinion

with burners situated at the front of the firebox the best prac-

tice was to admit about 60 per cent of the air at the burner

and the remaining 40 per cent at the point where the direction

of the flame is changed. Analysis of the front end gases had

made it possible to determine the arrangement which gave

the most efficient combustion. F. P. Roesch, fuel super-

visor, U. S. R. A., advocated the use of brick arches on oil

burning locomotives. He stated that he had found the use

of a burner at the back end of the firebox in conjunction

with a brick arch gave better results than the front end

burner witli a flash wall. In using the brick arch it had

been found necessary to alter the oil valve so that a pilot

light was kept burning continuously. This prevented ex-

plosions from sudden ignition, which often knocks dowTi the

brick work. Mr. Roesch spoke of the necessit}' of protect-

ing fuel oil in storage from the heat of the sun, which in

warm climates distills off the lighter constituents of the oil.

The question of oil burning locomotives causing fires

RAILROAD ADMINISTRATION NEWS
The allocation of freight cars and locomotives ordered by

the Railroad .Administration to the various railroads has
encountered some obstacles because many railroad companies
are displaying consideraljle reluctance to accept and pay for

the standard equipment. The original plan was to have
the Railroad .Administration acquire the cars and locomo-

tives with the idea of disposing of them to the railroad com-
panies after the period of government control is over if the

railroads are returned to their owners. This plan was
changed, however, and the 100,000 freight cars and the

1415 locomotives ordered were definitely allocated to the

railroad companies to be charged against their budgets and
financed by the companies. The roads were asked how
many of the standard locomotives they desired and they

placed their orders for various numbers, in some instances,

at least, because there was no opportunity to secure any other

engines-

About Septemljer 1 some of the car builders began to

turn out the new freight cars in considerable quantities but

a large number of roads have objected to accepting them.

Most of the objections have been on the ground that the

companies did not want to pay for the cars at the high prices

prevailing this year as all the revenue from their use goes

to the Railroad Administration and the companies can get

nothing but interest and the amount of the depreciation.

In other cases the objection was to the type of the standard

cars. The Railroad Administration is taking the position

that the companies must take the cars and pay for them.

VIOL.ATION or SAFETY L.AWS

In General Order No. 46 the director general states that

the records of the Interstate Commerce Commission and the

reports of its inspectors show so many instances of violation

of federal statutes for the promotion of safety that it is evi-

dent that sufficient attention is not being paid to the pro-

vision of General Order No. 8 issued on February 21 that

the safety laws, and orders of the Interstate Commerce Com-
mission made in accordance therewith, must be fully com-
plied with. Enforcement of the provisions of this paragraph

of the order will be placed under the direction of Frank
McManamy, assistant director of the division of operation,

who will receive reports of such violations and handle them
either with the regional directors, or direct, if necessan,".

The Division of Operation has also issued Mechanical

Department Circular No. ,i signed by ]Mr. McManamy,
stating that attention has been brought to numerous in-

stances where it has been necessary for Interstate Commerce
Commission inspectors to order locomotives out of service for

repairs under circumstances which indicate wilful violation

of the federal laws regarding safety and also where locomo-

tives were not in condition to render efficient and economical

service. In the future, the circular says, master mechanics and

shop and roundhouse foremen will be required to know that

locomotives are in good condition before they leave the

terminals.
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PURCHASING COMMITTEE TO ORGANIZE STORES DEPARTMENT

E. J. Roth, purchasing agent of the Chicago, Indianap-

olis & Louisville, is to be appointed manager of a stores

section being organized by the Central Advisory Purchas-

ing Committee of the Railroad Administration to exercise

jurisdiction over the storekeeping departments of the rail-

roads, some of which are now under the jurisdiction of the

purchasing department, but some of which are under the

jurisdiction of the operating department. It is proposed

to organize a staff of storekeeping officials, one for each

region reporting to Mr. Roth and to work out uniform plans

for handling this department.

POLITIC.'VL ORDER MODIFIED

Director General McAdoo has agreed to a slight modifi-

cation of his General Order No. 42, requiring railroad men
to abstain from political activities. The changes are in-

corporated in General Order No. 48 issued as a substitute

for No. 42 and Supplement No. 1 thereto.

officer, atlorne, attorney or employee shall:

^niber or officer of any political committee or
for political purposes,

a political convention or use his position in

ited States to bring about his selection as a

contribute to

"It is ordered that
•1. Hold a position as :

organization that solicits fii

"2. Act as a chairman
the railroad service of the

delegate to political conventions.
"3. Solicit or receive funds for any political purpose >

any political fund collected by an official or employee of any railroad or

any official or employee of the United States or any state.

"4. Assume the conduct of any political campaign.
"5. Attempt to coerce or intimidate another officer or employee in the

exercise of his right of suffrage. \'iolation of this will result in immediate
dismissal from the service.

"6. Neglect his railroad duties to engage in politics or use his position

in the railroad service of the United States to interfere with an election.

.\n employee has the right to vote as he pleases, and to exercise his civil

lights free from interference or dictation by any fellow employee or by

any superior, or by any other person. Railroad employees may become
candidates for and accept election to municipal offices where such action will

not involve neglect on their part of their railroad duties, but candidacy

tor a nomination or for election to other political office, or the holding of

such office, is not permissible. The positions of notaries public, members

of draft boards, officers of public libraries, members of school or park

boards, and officers of religious and eleemosynary institutions are not con-

strued as political offices.

"7. In all cases where railroad officers, attorneys and employees were

elected to political offices prior to the issuance of General Order No. 42,

August 31, 1918, they will be permitted to complete their terms of office so

long as it does not interfere with the performance of their railroad duties.

After the completion of said terms of office, they will be governed by the

provisions of this order.
"8. In all cases where railroad officers, attorneys and employees were

nominated for political offices, and had become candidates therefor prior to

the issuance of General Order No. 42, August 31, 1918, they will be per-

mitted to hold and complete the terms of office to which they may be

elected at the general election to be held November, 1918, to the extent

that the holding of such offices shall not interfere with the performance of

their railroad duties. After the completion of such terms of office, they

shall be governed by the provisions of this order.

"Railroad men have given ample proof of their loyalty to their govern-

ment. I am confident that they will gladly and patriotically accept now
those reasonable governmental regulations concerning political activity

which their welfare and America's cause demand. They are the same regu-
lations in their general scope and application as all other government em-
ployees have lived under for many years without the loss of any essential
rigtits and with added dgnity to their citizenship."

The new order was ajjproved by President Wilson by his

signature.

FREIGHT CAR OUTPUT IN 1918

The total addition to the freight car equipment of the

countn- up to September 1 this year has been approximately
40,000 cars, according to reports recently compiled. This in-

cludes private cars and taiJi cars. The total output of the

car builders up to .A.ugust .51 was 6,S,139, including 27,718
for the army and navy and foreign governments, and in

addition the output of the railroad shops for the first six

months of the year was 4,414. The number of freight cars

on order and undelivered on August 31 was 106,172 for

domestic service, and 55,835 for foreign service, the total

for domestic service including the 100,000 cars ordered by
the Railroad Administration, of which some 500 have since

been delivered.

DELIVERIES OF STANDAItD LOCOliIOTIVES

Of a total of 626 locomotives delivered to the railroads
from August 1 to October 19, inclusive, 284 were of the
U. S. R. A. designs, being distributed as follows:

Atlanta & West Point 1 8-Wheel Switcher
Baltimore & Ohio 37 Light Mikados
Central of New Jersey 10 Heavy Mikados
Chesapeake & Ohio 10 Heavy Mikados
Chicago & Alton 7 Light Mikados
Chicago & Eastern Illinois 15 Light Mikados
Chicago, Milwaukee & St. Paul 38 Heavy Mikados
Chicago Junction 10 6-Wheel Switchers
Cleveland, Cincinnati, Chicago S: St. Louis 6 Light Mikados
Erie ..... 8 8-Wheel Switchers
Grand Trunk (Eastern) 10 Light Mikados
Lake Erie & Western 15 Light Mikados
Lehigh & Hudson River 4 Light Mikados
Lehigh Valley 5 Light Mikados
Louisville & Nashville 20 Heavy Mikados
New York, Chicago & St. Louis 10 Light Mikados
Pittsburgh & West Virginia 3 Light Mikados
Pittsburgh. McKeesport & Youghiogheny 10 Light Mikados
Seaboard Air Line 10 Liaht Mikados
Toledo & Ohio Central 5 8-Wheel Switchers
Toledo & Ohio Central 15 Light Mikados
Union Pacific 20 Usht Mikados
Western & Atlanta 1 8-Wheel Switcher
Whee'ing & Lake Erie 14 Heavy Mikados

RAILWAY SHOPS HELPING OUT THE BUILDER

At the request of the Baldwin Locomotive Works, the me-
chanical department of the Railroad Administration has as-
certained tliat at some shops tliere are macliines which are not
being used to maximum capacity and arrangements have
been made to allow the surplus capacity to be used on work
for the Baldwin company.
The Philadelphia & Reading shop at Reading, Pa., will

plane and slot locomotive frames at the rate of two per week
and will build new boilers at the rate of one per week.
The Delaware, Lackawanna & Western will plane and

slot 50 sets of frames and finish 50 sets of rods per week.
The Lehigh Valley shops at Sayre, Pa., will plane three

sets of frames per week and the shops at Easton will finish
16 driving boxes per week.
The Erie at its Meadville, Pa., shops will finish shoes

and wedges for four locomotives per week and at the Sus-
quehanna shops cylinders for one locomotive per week and
frames for three locomotives per week. At its Dunmore
shops it will finish driving boxes and shoes and wedges for
three locomotives per week.

The New York Central will build new lioilers at its West
Albany, N. Y., shops.

REPORT ON CONDITION OF LOCOMOTIVES

'File tat)le .showing the condition of locomotives on the
roads controlled by the Railroad Administration for the week
ending September 28, 1918, indicates that as far as locomo-
tives are concerned the railroads are in pretty good shape,
having a general average of only 14.4 per cent of locomotives

r.OCOMOTI\-E CONDITION REl'OKT I'OK THF. WEEK ENDING SEPTEMBER

.
No. of locos. No. of locos.

Regions on line serviceable
Allegheny 10,045 8,617
Central Western 11,913 10,066
Eastern 18,395 15.845
Northwestern 9,267 8,011
Pocahontas 1,968 1,741
Southern 6,390 si428
Southwestern 5,148 4,279

ToUl 63,126 53,987

No.
of locos,

awaiting scr
shop J

1,428

1,847
2,550
1,256
227
962
869

9,139

14,2

IS.S

13.8
13.5

11.5

15.0
16.8

Locos-
turned out of shop
1918 1917
1.863 1,463
802 655

1,911 1,585
375 357

28, 1918,
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in shops. It is ])articularly gratifying to notice Unit the

number of locomotives turned out of the shops for this week
is an increase of 1,277 over the number turned out during

the same week of last year. At the same time the number of

employees incrca.^ed 27,79,i for the week, over the number
employed during tlie corresponding week last year. During
the week 236 locomotives were repaired in shops on foreign

lines.

'Ilie need for skilled railroad employees has become so

great that the Railroad .\dministration is taking steps to

have returned to railroad service those who have enlisted

or have been drafted into tlie military service, but not yet

sent abroad, who are not being employed in such a wa\" as

to secure the full utilization of their special skill and ex-

perience. The purpose is not to interfere with the placing

of railroad men in military railway service, but rather to

make it possible to spare the men needed for that service

without undue depletion of the working forces of the railroads.

COMPENS.\TIOX FOR HELPERS—SHOP CR.XFTS

.\mendment No. 1 to Supplement No. 4 to General Order

Xo. 27, recently issued by the director general provides:

For helpers in the basic trades specified in Supplement

Xo. 4 to General Order X"o. 27, who, on Januan- 1. 1918,

were receiving less than 32 cents per hour, establish a basic

minimum rate of 32 cents per hour; to this basic minimum
rate, and all hourly rates of 32 cents per hour and above

in effect as of January 1, 1918, add 13 cents per hour,

e.«tablishing a minimum rate of 45 cents per hour.

PHYSIC.A^L EX.^MINATIOX FOR IIECHAXICS

The Eastern regional director in Order 3000-421. dated

October 11, quotes as follows from a communication received

from the director. Division of Operation, under date of Oc-

tober 7, in regard to physical examinations required in the

emplojTnent of the locomotive and car repair organizations:

We continue to receive complaints of unnecessarily ri'gid physical exam-

inations required in the employment of the locomotive and car repair or-

ganizations. Your attention is again invited to the following paragraph

in the letter addressed to Mr. Wharton by the director general under date

of February 14:
"Mechanics applying for emplo>Tnent will not be denied such employment

for any cause other than inability to perform the work. This preference

rule will be in effect as long as three-year apprentices or promoted helpers

are employed at mechanics' rates."

While I do not intend you to understand that physical examinations

should be eliminated, it is clear that the requirements should be decidedly

more liberal than in the past, and the fact that an employee cannot pass

a satisfactorj- examination to enable him to participate in relief and benefit

associations should not bar him from employment, provided he waives mem-
bership in such associations. I understand that men now are in some cases

accepted for employment upon such waiver, but only for a period of six

months.

ANOTHER SUPPLEMENT TO ORDER XO. 27

The director general has issued supplement Xo. 0-A to

General Order Xo. 27 by which Supplement X'o. 6 to Gen-
eral Order Xo. 27 is amended by adding tliereto the follow-

ing:

Where differences of opinion arise necessitating a formal interpretation

of any wage order issued by the director general, and where the question
involved is of general application and covers a large number of railroads,

application for such interpretation niay be made either by a regional

director or by the chief executive of the railroad organization representing
the class of employees involved or the chairman of any railway board of
adjustment or the director of the Division of Labor. Such application

shall be sent to the office of the director of labor, and he will record
and transmit it to the Board of Railroad Wages and Working Conditions,
which will promptly investigate and make recommendation to the director

general. Upon the receipt of interpretation from the director general, the
director of labor will send such interpretation to the railway boards of
adjustment for their information and guidance.

INSPECTION OF ASHPANS AND SPARX ARRESTERS

Mechanical Department Circular No. 5 provides that the

following rules will govern in the care and inspection of

ashpans and spark-arresting appliances in locomotives used
on railroads under federal control:

1. A careful and thorough inspection of every part of the spark-arresting
apnliances in the front end of locomotives must be made even.- time the

front end door is opcn-id for whatever purpose; bat at intervals of not
more than seven days, and at the same time the ashpans. hoppers, slides

or other apparatus for dumping cinders and dampers, must also be inspected.
Observe if the slide or hopper operates properly and closes tight. When
conditions such as extreme drought or the state of adjoining property or
crops require it, this -nspcction must be made at least once every 24 hours.

2. A record of condition «n arrival must be made under the proper
heading on an approved form, immediately following each inspection, with
the date made, together with a complete statement of any repairs or re-

newals required. The above record to be made and signed by the per*on
who made the inspection.

3. Nettings and spark arresters must be put in perfectly tight and
serviceable cordition before the locomotive is put into service. Renew
netting and plates in front end when worn thin cr defective, instead of
patching them. Ashpans and hoppers must be tight, and dampers, slides
or apparatus for dumping cinders must be in good working order, closing
tight.

4. Record of repairs and renewals made must be ertcred under the
proper heading on an approved form when repairs have been made, with
the date, the entry to be made and signed by the person doing the work.

5. These are the minimum requirements, and local conditions or regula-
tions requiring additional precautions are not affected hereby.

THE PROPER LOCATION OF LOCOMO-
TIVE CAB FITTINGS

BY HUGH G. BOUTELL

A subject, which up to the present time has not received
the attention it deserves from locomotive designers, is that
of the proper location of cab fittings on the large engines
now being turned out.

In spite of the fact that the growing use of mechanical
stokers, power grate shakers and other auxiliarj' equip-
ment has greatly increased the number of valves, levers and
pipes in the cab, the location of only a few of these fittings

is determined in the drafting room, the rest being set up
according to the best judgment of the men in the erecting

shop. Even the reverse and throttle levers and whistle rig-

ging, details the position of which is usually fixed on the
engine drawing, are often located with no idea whatever as
to convenience of operation.

In talking with a road foreman of engines on one of
the large coal-carr}-ing roads, the writer learned that a certain

class of freight locomoti\es, very successful in many respects,

was extremel}- unpopular with the enginemen owing to the

unhandy position of the throttle lever. This lever was of the

t}-pe that hangs vertically downward near the right side of

the back-head, and was so short, with the lower end so high
up, that in order to get a sufficiently straight pull back to

open the valve, the runner had to stand up and use both
hands. A longer lever, so mounted that the pull came in a

straight line on a level with the engineman's shoulder when
seated, would have remedied the trouble, and in fact this

change was made on a subsecjuent lot of engines.

A similar case which came to my attention recently, was
the location of the whistle lever on some passenger engines

so far forward in the cab that it could not be reached

unless the engineman left his seat. Even so slight a move-
ment as this distracts the man's attention and requires time

which should be given to other duties. This point has lately

been recognized by railroad officers and is one of the reasons

for the rapid increase in the use of power reverse gears,

which do awa}- with the old liand lever, the movement of

which often required all of one man's weight and was even
accompanied with considerable danger when attempted at

high speed.

A frequent cause of bad language and sometimes of minor
injuries to the enginemen is the placing of hot steam pipes

in line with injector steam valves and other turret ap-

pliances. These should have as clear a space as possible all

around them, so that they can easily be reached even in the

dark. Of course the satisfactory location of valves and other

fittings connected with the turret is a serious matter on
large locomotives, where there is but little space between
the top of the boiler and the cab roof. A layout of these

fittings ought to be made in the drafting room, and the clear-
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ances worked out with all possible care. The case of valves
so located that the cab has to be removed in order to pack the
stem would then be avoided.

Considering the great number of levers, valves and other
fittings on a modern locomotive, it seems remarkable that
they have been arranged even so well as is usuallv the case,

but this has been done more or less in spite of, rather than
with the assistance of the designers of the engine. The
attitude of the engine crew can do a great deal toward mak-
ing a certain class of locomotives successful or otherwise,
and for this reason alone, the proper location of cab fittings

should receive the careful attention of locomotive builders.

Data for Standard Locomotives
Tonnage Rating Charts and Clearance and Weight
Diagrams for the Government Locomotives Now Built

FOR the convenience to railway men handling the standard
locomotives built by the Railroad Administration the

following charts and diagrams are given, showing ton-

nage rating charts, prepared by H. S. Vincent, and clearance

and weight diagrams, prepared by F. P. Pfahler, chief

mechanical engineer, the Division of Op)eration, U. S. R. A.,

of the standard locomotives thus far built. As other standard
locomotives are constructed similar charts and diagrams will

Tonnage Rating Chart for the Standard Light Mikado.

be published in connection with a description of the loco-

motives.

TONNAGE RATING CHARTS

The tonnage rating charts * are so designed that the maxi-
mum hauling capacity of the locomotives in tons of 2,000 lb.

can be read directly from them for any combination of speed

and grade within the given limits.

The tractive effort formula used in the calculation of the

charts is:

• The»« charts havp been cofiyrighled by Mr, X'incent.

T =
W

T ^r Tractive power,
d = Diameter of cylinders
L ~ Stroke in inches.
P = Boiler pressure — lb.

Diameter of driving w\V

The drawbar pull which varies with the resistance is

shown on the charts by the inclined parallel line.-. On
straight level track this equals the tractive effort less the
frictional resistance of engine and tender. In determining
the latter resistance, the writer has adopted the method pro-
posed by F. J. Cole, in which the engine and tender resist-

ance is made up of the following

:

(a) Engine friction or energy required to overcome the

Z .3 4 J .

Tonnage Rating Chart for the Heavy Standard Mikado.

friction of the driving wheels, pistons, valves, crossheads,
etc., equal to weiglit on drivers in tons ,\ 22.2 lb.

(b) Resistance of engine and trailing trucks and twc^-
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thirds of loaded weight of tender assumed to lie the same as

the cars in the train.

(c) Head air resistance of engine, assumed to Ije 120

sq. ft. x .002 \-, in which V = velocity of train in miles

per hour.

The tonnage curves arc based on a frictional car resist-

ance of four pounds per ton, which is a good average for

the usual mixed freight trains with varying weights of cars

and loading, when the rolling stock and roadbed are well

maintained. However, the tonnage can he read from the

charts for any other car resistance factor or any combination

TvnLE I

—

Frictional Resistance of Freight Cars

Speeds 5 to 30 M. P. 11.

Weight in tons Resistance {I.b. per ton)

Loaded
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Heayy Mikado- ForLoaded Engine.

ForLighf fng'ine.Heighis WillBe Abou-f /^'Oreafer

Clearance Diagram for the Standard Heavy Mikado

Lighi- Mikado- For Loaded Engine-
Far Lighf Fagine. Heights IV/IIBe Aboijf/^'areafer

Clearance Diagram for the Standard Light IMIkado

I L lYs- >i

7l4k-

-236

k la'z'ii!-

SS.ZOOLb. \ ^ 32 700Lb.
S4,800Lb. S4,800Lb SI,900Lb.

Light Mikado- IVeighf in Working Order. 10,000 Oal Tender- Freight Trucks.

Wheel Loading and Spacing Diagram for the Standard Light Mikado

=i

k-X
Zt.OOOLb S8.S00Lb ; il.OOOLb „,.,„„,,

SS.SOOLb. SI.OOOLb SV.OOOLb 92.700 Lb

Heary Mikado - IVeighl in IVorking Order lO.OOO Oal. Tender- Freighl Trucks

Wheel Loading and Spacing Diagram for the Standard Heavy IVlikado

Six-WheelSntifcher - fbr Loaded Engine^

fbrLighf Engine, Heighh WillBe About ij.'Greater

Clearance Diagram for the Standard Six-Wheel Switcher

! T"

A L
Eighl'-Wheel Stritcher.- For Loaded Engine.

'-Light Engine, Heights WillBe^baut /^'Oreafer

for Standard Eight-Wheel Switcher

For

ance DIagra



610 KAIIAVAV MECHANICAL ENGINEER Vol. 92, No. 11

coaches at 40 m.p.h. is 6.65 lb. per ton. The equivalent

grade is then:

.5 + (6 X .04) 4- (2.65 x .05) = .8725 per cent.

From the 2-8-2-B chart at the intersection of the ordinate

for .8725 per cent grade with the drawbar pull curve for 40

m.p.h. we find a rating of approximately 730 tons.

The maximum tonnage as given on tlie charts is that

which tlie engine can start on a level straight track, assuming

a starting resistance of 12 lb. per ton for freight trains.

Tlie minimum spc^d shown on the charts is that equiva-

conditions or for drop in boiler pressure. In rating the loco-

motive a fixed percentage should be deducted from the maxi-
mum hauling capacity as given in these charts to suit local

conditions.

CLEARANCE AND WEIGHT DLAGR.A1IS FOR STANDARD
LOCOMOTI\-ES

For the puqwse of presenting in a convenient manner the

clearances of the standard locomotives of the Railroad Ad-
ministration, F. P. Pfahler, chief mechanical engineer of

ai.gsoLb.

Eif}hi--IVheel Srrifcher- Weighf !n IVorkincf Order. 8.0OO Oa/. Trnder- Freiffh^- Trucks.

Wheel Loading and Spacing for the Standard Eight-Wheel Switcher

lent to 250 ft. piston speed per minute, the highest speed at

which the locomotive will develop its maximum drawbar pull.

Table I gives the resistance in pounds per ton for varying

T.Kti.E Til—Frictional Resistance of Passenger Cars

Speed, Resistance,
M. P. H. Lb. per ton

42.5 6.90
45 7.20
47.5 7.35

50 7.85

52.5 8.30
55 8.65
57.5 9.03

60 9.45
62.5 9.95
65 10.42
67.5 10.95
70 11.45
72.5 12.00
75 12.60
77.5 13.20
80 13.85

weights of freight cars; this covers sp>eeds from 5 to 30

m.p.h. and is based on the assumption that the resistance is

constant between these limits.

Table II is taken from Bulletin No. 43 of the Universitv

Speed,
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DESIGN OF SEVENTY-TON COAL CAR
WITH TANDEM HOPPERS

A design for a 70-ton hopper car, the principal features

of which are the arrangement of four pairs of inclined doors

in tandem and a door operating and locking mechanism op-

erated from either side of the car, has recently been developed

and patented by Edward D. Hilhnan, secretan,- and engineer

of the Xational Railway Appliance Company, Xew York.

The main dimensions of the cars are:

Length inside 39 ft. in.

Width inside 9 (t. S'A in.

Height from rail to top of car 10 ft. 9 in.

Truck centers 30 ft. in.

Distance over end sills 40 ft. 4 in.

Capacity 140,000 lb.

In the new design an increase in the cubical capacity of

tlie car is obtained by building a series of four pairs of

and clevis attachments between the doors and the operat-

ing mechanism.
The operating mechanism combines a number of features

which are unicjue in car construction. Two sets of doors

are opened simultaneously at one operation and this can be

accomplished from either side of the car. All coal cars of the

hopper class on the railroads of the country today have their

operating mechanisms located on one side of the car only

and in dumping such cars on trestles, etc., much time is often

consumed by the operator in passing back and forth when
a number of cars are to be unloaded. Another feature is

that the operator is secure against injury- from a too quick

opening of the doors. How these improvements have been

Ijrought about will be understood from a description of the

mechanism.

^^'here the two-inch main shaft crosses underneath the

space between the center sills it is formed into a "U" shaped

-^'sC

Over'Side Sfakes

Cross Sections and End Elevation of the Hillman Hopper Car

hopjjers beneath the sills. These hoppers are arranged in

tandem, two pairs of hoppers being so constructed that one

Ofjerating mechanism will open both pairs of doors simulta-

neously. This allows for the quick discharge of coal and

half a car can be discharged at a time if desired. The dis-

charge area of two pairs of doors is api)roximately 27 .sq. ft.,

this insuring a rapid unloading of coal. The hopper ar-

rangement below the .sills increases the weight of coal at

this point so that the center of gravity of the loaded car is

con.siderably lowered. Eyebolts for adjustment have been

eliminated and the adju.sting feature is embodied in the link

link arm to which the main operating link is connected. Tlie

ends of this shaft are upset and formed to a two-inch square

cross section. Ratchet wheels are attached to the squared

ends, each wheel being provided with two teeth. Pawls en-

gage the larger teeth of these wheels when the crank arm is

in the locked position with main link over the center. These
pawls pass by the center of the IJ/^-in. square auxiliary shaft,

thus locking the pawls against any tendency toward move-
ment away from the ratchet teeth.

Near the ends of the auxiliary shaft are carried small

crank arm castings to which are attached the slotted ends of

611
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the pawls. \A'here the ly^-in. shaft passes through them
these cranks are formed with two-inch square bosses which
extend to die ends of the shaft, thus providing for the use of

a single two-inch wrench on both the main and auxiliarj'

shafts.

A cam is located on the auxiliar\- shaft between the sills so

that it lies beneadi the crank arm of the main shaft. This
cam acts as a stop for the main shaft when the crank is in

such a position that the line of action of the operating link

has passed slighdy by the center of the shaft. "In the con-

struction of tliis de\-ice forgings rather than castings have
ooen used whenever possible.

With the doors closed the operator can turn but one shaft

—the auxiliary—in but one direction, and this operation

may be performed on either side of the car. As the auxiliarj-

shaft is revolved, the pawls, passing from over the center,

are disengaged from the ratchet wheel teeth on both sides of

the car. As the disengagement of the ratchet is being com-
pleted the cam under the main shaft crank forces up the

crank until it crosses the center, when the weight of coal

on the doors forces them to open. The operator in the

meantime having his wrench on the auxiliar}- shaft is in no
way endangered.

To close the doors, the operator places the wrench on the

Hopper Door Operating and Locking Device

squared end of the main shaft and turns it till the crank arm
passes over the center; this forces down the cam on the aux-

iliary shaft and causes the pawls to engage the teeth on the

ratchet wheels. A slight turn with the wrench on the

auxiliar}- shaft will then lock the pawls by bringing them
over the shaft center.

The main members of the underframe are 15-in. 40-lb.

channel center sills, with 3^ -in. by 3J^-in. by 3/g-in. angle

side sills. The inside longitudinal hopper sheets are made
in one piece for each set of hoppers flanged outwardly. Where
each sheet passes up over the center sills the flange is riveted

to that of the adjoining hopper sheet and the sheets are riveted

to the sides of the center sills. Of the lower flanges one

forms a surface against which the door clcses, while the other

acts as a support for the end hopper sheet. This sheet

passes up over the hinge angle, giving the proper finish over

the door of the next hopper.

The outside hopper sheets are made in one pince, the

flanges performing the same functions as those on the in-

side sheets. At the top of these sheets they are riveted to

the side sheets.

Patents have been applied for covering all the special de-

tails of construction of this car.

LIMIT OF COST FOR FREIGHT CAR
REPAIRS

The division of operation of the Railroad Administration
has issued Circular No. 20 relating to the repairs of freight

cars. It is in general identical with the instructions issued

by the Committee on Standards the latter part of July, which
were published in the August issue on page 459. There are,

however, a few interesting changes, and the entire circular is

given in full below.

LIMIT OF COST FOR REP.-VIRS TO FREIGHT CARS BELONGLVG TO
R.-UI,RO.-U)S UNDER FEDERAL CONTROL

1

.

Freight cars in need of general repairs will be thorough-
!) inspected, all defective parts noted, and estimate made
showing cost of repairs to place car in general good condition
for two years' service barring accident and running repairs.

Cars referred to in this circular are cars whuh are eligible

for interchange under the MCB rules.

2. Limit of cost for making repairs to wooden freight cars

which have not been rebuilt and improved by application of

metal draft arms extending be)-ond body bolster, continuous
steel draft arms, steel center sills, or steel underframe:

—

(A) Is Service 20 Ye.«s or More—All Freight Cars

Limit of cost of
repairs in kind,

labor and material
If equipped with 40,000-lb. capacitv trucks or less S?3
Over W.OOO-lb., but less than 60.060-lb. capacity 75
60,000-lb. capacity trucks and over 100

(B) Cars i.n- Service 10 Ye.^bs .\nd Less Than 20 VE-^RS

Limit cost of repairs

In kind With betterments

-Ml cars All cess
except Refrig- except Refrie-

^ . . refrigerator erator refrigerator tratoV
Equipped with 40,0001b. capacity 1

trucks or less $25 $100 I
No better- No better-

Over 40,000-lb. but less than f ments to be ments to be
6C.000-lb. capacity 100 15«J

applied applied
60,000-lb. capacity and over 200 500 $1,000 $1,200

3. Cars in ser\ice over five years and less than ten years
and cars found equipped wth metal draft arms extending
beyond body bolster, continuous steel draft arms witli transom
draft gear or steel center sills or all steel underfram?:

—

All cars having trucks 60.000-lb. capacity and over will be repaired unless
total cost of repairs, including cost of betterments, plus scrap value, exceeds
75 per cent of value of new car.

If Cijst of repairs exceeds 75 per cent of new car, it will be dismantled
and good parts reclaimed for use in repairing cars of similar types. This
.vill apply to existing equipment onty.

4. Cars in Service Five Years and Less.—All cars having
trucks 60,000-lb. capacity and over will be thoroughly re-

paired at cost necessar}-.

5. Cost of application of safety appliances, wheels, journal

bearings, and coujilers will not be considered in estimate cost

of repairs.

6. All wooden freight cars with trucks 60,000-lb. capacit)"

and over, receiving general repairs, not equipp)ed with metal
draft arms extending beyond body bolsters, steel draft arms

'

extending full length of car, steel center sills, steel under-
frame or transom draft gear, will be equipped with either cast

steel draft arms extending beyond body l)olsters, steel draft

arms extending full length of car, steel center sills or steel

underframe. Cars equipped with steel underframes or steel

center sills, will have continuous cover plates riveted to the

top or bottom of sills, preferably to top.

7. When the co.«t of repairs in kind exceeds amount allotted

to be expended, and l)etterments are not to Ije applied, the

federal manager, or the general manager on roads having no
federal manager, may autliori/.e in writing that the car will

Ix: dismantled. Should cost of repairs in kind exceed the

amount allotted, and betterments, de.scribed in rule 6, are to

be api)lied; if material is not available, car may be sent to

owTiers.

8. When cars are dismantled or .sent home to owners for
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rcljuilding, a detailed statement will l)e mude showing the

estimated tost of repairs in kind, by item, and forwarded to

owners, showing disposition, and copy retained by handling

road.

9. To estimate detailed cost of repairs, add .k^ per cent to

the sum of applied labor and material.

BAD ORDER CAR SITUATION
.\ 1,'eneral summary of the bad order car situation taken

from the reports of the railroads to the Division of Operation

of the Railroad Administration for 10 weeks ending Septem-

lier 21, are interesting in that they show a steady decrease in

the numl)er of bad order cars. At the beginning of this period

cla.sses by regions as of September 21 is shown in Table II.

Box cars comprise 42.5 per cent of the total numl)er, hopper
cars 18.2 per cent, gondola cars 25.2 per cent, and the re-

maining classes all vary below four jMjr cent. It will l>e seen

from this table that the greatest bulk of the bad order box cars

are in the Eastern and Northwestern regions. In the North-

western region they comprise 60 per cent of the cars in bad
order. In proportion to the numljer of cars in the Allegheny

region the number of bad order hopi>er cars is, of course, high.

Referring again to Table I it will Ije noted that during the

10 weeks in question the number of employees in the car de-

partment increased from 134,615 to 146,004, with high weeks
of over 150,000. This is an increase of about 14 per cent

over the number of men employed a year ago at this time. It

July 2P

Number of roads represented 158

Total revenue cars 2,474,787

Bad order cars 173,771

Heavy repairs 86,488

Light repairs 87,283
Percentage of bad order cars 7.0

Ave. B. O. cars repaired per working day... 97,719
Heavy repairs 10,292

Light repairs 87,427

Number of cars transferred to other shops.

.

346
Number of employees 134,615

Ten Weeks



Car Departniext of the Milwaukee
Organization and Methods of Handling Light and

Heavy Car Repairs with Samples ol the Forms Used

WITH the reorganization of the mechanical department

of the Chicago, Milwaukee & St. Paul a well founded

and complete organization has been established in

the car department. The master car builder who reports di-

rectly to the general superintendent of motive power has

complete charge of all car construction and maintenance

matters and all line officers in the mechanical department,

whether on the car or locomotive side, report directly to

him or his staff on all car problems. The plan of organi-

zation is well iKustrated by the chart shown in Fig. 1. It

will be noted that the plan has been to divide the entire

road which covers a territor\- of 11,000 miles into four

districts. The main car shops at Milwaukee, at which

a large amount of new work is done, is directly in charge

of five general foreman who report to the master car

builder's office a; do the heads of subsidiar\- departments.

entire time to the Dubuque shops, which employ 1,000 men.

The general foreman at Seattle, \\'ash., covers repair points

at Cedar Falls, Cle Elum, Everett, Bellingham, Kapowsin,
Mineral, Hoquiam, Ra>Tnond, Port Angeles and Seattle.

CLASSrFIED REPAIRS

There are four main car shops on the system, located at

Milwaukee, ^^"is., Dubuque, Iowa, Minneapolis, Minn., and
Tacoma, Wash., respectively. At these points classified re-

pairs to both passenger and freight equipment are made.

Classification of Freight Car Repairs.—.\11 system freight

cars brought into the shops are assigned to one of five dif-

ferent classes. Class .4 involves the rebuilding of a car or

repairs the expense of which exceeds 50 per cent of the total

value of the car, and cars requiring between 60 and 100

hours of labor and from SI 75 to $540 worth of material.

General
Super!nfer}den f
ofMofife Poiver

Masfer Car
Bui/c/er

Milwaukee

Assislanl M.C.B.- tiiliraukee

Assisfanf M. C. B. ~Dubuiiue
Assisfani- io M.C.B-Mi/yvaukee
Air Brake Instructor
Car Lighting £na!neer
General Inspectors

All Divis/on

I

M.M.
on Car Matters

Assistant
M.C.B.
(Tacoma)

Qtneral
Foreman
fTocoma)

General
I ForefTtan
I (Seattle)

General
\ Foreman
(Spokane)

General
Foreman
(Detriodge)

General
ForerTTan

\(Harlo^ton)

Car Shops ~ Milwaukee
General Foreman ~ Passenger
General Foreman - Freigt7r

General Foreman ~ SmithShop
General Foreman ~ Machine Stiop

General Foreman ~ Mill

District Genera^
Car Fbrerncin
(Milwaukee)

General
Foreman
(Chicago)

General
Foreman
(QreenBay)

General
Foreman
(Savannai

District General
Car Foreman
(Minneapolis)

District General
Car Foreman
(Dubuque

)

I

—
General
Foreman

ipolis)

General
Foreman
(Aberdeen)

I General
Foreman

I
(Dubuque)

General
' Foreman
(Coburg)

\

General

1
fireman
(Otfumwa)

General
Foreman
'Nahant)

General
. Foreman
(Marion)

General
Foreman

(CouncilBlutts\ \(S,

Fig. 1—Organization Chart of the Car Department of the Chicago, ..kee & St. Paul

such as the air brake instruction and {n.-^pection departments

and the car lighting department.

To assist in handling the duties of this office there are on

the staff of the master car builder two assistant master car

builders who handle committee work in the M. C. B. Asso-

ciation and the American Railway Association and one

assistant to the master car builder who handles all of the

rc^utine work of the car department. Each district officer has

a complete office force in charge of a chief clerk and the

manner in which all business is handled has been standard-

ized to agree with the practice followed in the general office

at Milwaukee. The districts are further suljdivided as in-

dicated in the chart, and placed in charge of general car

foremen who are required to visit ever)' shoj> or re|)air point

under their jurisdiction once every two weeks. The territory

covered by these general foremen depends upon the amount of

work handled at the different fwints and the availaltility of

those j-joints to the headquarters of the general foreman. For

instance, the general foreman at Dubuque, Iowa, divotes his

Class B, or heavy repairs, includes cars that are seriously

damaged or decayed and involves from 30 to 60 hours of

labor with $100 to $150 for material. Class C, or medium
repairs, includes a general overhauling to the cars, involving

from 20 to 30 hours of labor and an expenditure of from

$50 to $85 for materials. Class D, or light repairs, in-

cludes a nonnal overhauling and the application of couplers,

wheels, bolsters and posts, or safety appliances, involving

from 10 to 20 hours of labor and an expenditure for ma-
terial of from $15 to $55. The class £, or running repairs,

includes repairs made in train yards or repair tracks and in-

volves the application of nuts, cotters, bolts, grab irons,

liearings, air hose, train line, brake shaft or any other re-

pairs which are necessary to make the car safe for handling

and can be accomplished in the time specified. This in-

volves labor of 10 hours or less.

When the .system cars arc received on the repair tracks

ihey are examined ijy inspectors who fill out the fonn shown

in Fig. 2, for cars requiring class A, B or C repairs and the
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form shown in Fig. 4, for cars requiring class D or E re-

pairs. The notations made on these forms govern the re-

pairs to i)e made and the inspector filling out the form is

required to check uj) tlie work after it is done and is held

res|)onsil)le for the condition of the repairs made. A car-

bon copy of this report is tacked on the outside face of the

intermediate sill of wood cars or to the floor nailing sill of

the steel uiiderframe cars. A carbon copy is also retained

in the local car foreman's office and the original, when
checked and signed after the work is done, is fonvarded

to the master car Ijuildcr's office at Milwaukee.

The cars coming to the shops are to be inspected and
classified and the work card made out before the cars

are switched in on the repair track, in order that the neces-
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may know those cars that are due for shopping and which

will be available for service.

At each of the main shops foremen's meetings are held

once ever}- two weeks to discuss subjects that are generally

assigned from the main office in Milwaukee. Committees

n^
Chicago, Milwaukee & St Paul Railway G>mpany

Car IpporliiK-iK

Material shortage report

Ffg. 5—Material Shortage Report

are formed to investigate and report on various subjects.

For instance, one of the questions discussed at the Mil-

waukee shops was the matter of air supply and it w^as pro-

posed to provide a system having sufficient radiation to avoid

condensation and the resulting freezing of the pipes during

the winter season, .\nother typical subject was that of

at tliese meetings and a definite program determined upon,

being made up of the best practices.

The main office in ^lilwaukee watches carefully the labor

conditions and supply of labor over the entire system, and
where an abundance of lahcr is found in a certain district

it is possible to transfer help from that district to another

in which a shortage exists. This has been carried on suc-

cessfulh- and has made it possible to keep the forces up
to normal requirements. The form shown in Fig. 3, gives

the daily record of the forces used on both passenger and
freight work at the different stations and also shows any
work done by the employees of the car department not

chargeable to that department. In order to properly control

the shortage of materials the form shown in Fig. 5, is used,

on which the requisitions, the kind and quantity of material,

the purpose for which it is to be used, on which cars it is to

be used and the number of days the cars have actually

been held waiting for this material is shown. These forms

are made out daily by the car foremen and sent to their re-

spective storekeepers with carbon copies to the master car

builder at Milwaukee, the general storekeeper and the re-

spective traveling car inspectors. They are filled out each

day until such time as the material is actually received and
men are assigned to follow them up and see that proper

action is obtained.

RUNNING REPAIRS

Every effort is made to make running repairs to both

passenger and freight equipment as promptly as possible

and suitable records are kept of the number of cars held

for repairs. A daily telegraphic report (Fig. 6) is sub-

CHICAGO, MILWAUKEE & ST. PAUL RAILWAY COMPANY

DAILY TeuEGR
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repairs and the numhcT of dassitied repairs made during

the daj', which is summarized on the form shown in Fig. 7.

A sumniar)- of the bad order cars on liand and repaired

(Fig. 8) is made from the telegraphic report for everj'

division and station. This report gives the master car

builder at a glance the daily condition of the individual

stations and the entire system and gives him a close-up view

of the performance of all the shops on the system. In this

way weak points or any loss in the output of any station

will be noted immediately and permit of prom])t investi-

gation. The telegraphic reports are held open until the work

cards are received and it is known that the proper repairs

have actually been made as reported. This gives the master

car builder's office an opportunity of knowing just what is

being done and of detecting cases of duplicate repairs being

made to equipment. A book record is kept and indexed

of all repairs made to system cars. For foreign cars the

work reports are accompanied by the M. C. B. billing repair

'- ChiciEo. MiU.aukcc i: Si. Paul Rail»-»y Co. r-.~.

BAD ORDER FRFIGHT TRAIN' CARS
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information is obtained, immediate and definite action gen-

erally results.

TR,\NSFER OF LOADS

On this particular road the car department handles all of

the transferring of bad order equipment and there is there-

fore less liability of unnecessar)' transferring of loads on

account of the fact that the car department men will make
repairs under load if at all possible and it not only avoids

a delay to tlie shipment, but increases the available supply

of cars. At a number of points where it is necessary to

transfer coal or grain, transfer tracks have been depressed

so that the load from the defective car can be transferred

to another car through a chute, thus eliminating the necessity

of shoveling it. At Milwaukee this depressed track has a

-.,,.
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Running boards are to be continuous from end to end and not

cut out or hinged at any point; provided, that the length and
width of running boards may be made up of a number of pieces

securely fastened to saddle blocks witli bolts or screws. The
ends of longitudinal running boards shall be not less than 6, nor

more than 10 in. from a vertical plane, parallel with end of car

and passing through inside face of knuckle when closed with

coupler horn against the buffer block or end sill, and if more
than four inches from the edge of the roof of the car, shall

be securely supported their full width by substantial metal braces.

Running boards shall be made of wood and securely fastened

to car by bolts or screws.

The subject of loss and damage due to defective equip-

ment is also given very careful consideration. Frequently

statements are made showing the number of claims made
in each district for certain periods of time as between sys-

tem and foreign cars, the total amount of damage, the aver-

age cost per claim and the average number of defective cars

per day. The matter is simjily put out for the information

of the various district general foremen and gives a com-

parison of the various districts. It gives the men an idea

as to the extent of the damages occurring in their district

and just what it means in dollars and cents, giving them

an incentive to improve conditions.

The car department has in its organization a traveling

air brake instructor whose sole duty is to follow up the air

brake work on both freight and passenger cars. There are

two instructors who look after the accounting office systems

for the various repair points and shops with the idea of

unifving and standardizing this work all over the road. The

billing repair cards are made out in the office of the general

car foreman and not at the small repair points. It has been

found that this results in considerable saving and the records

are easily obtained.

Ever}' effort is made to keep the premises around all re-

pair points as neat as possible and the company has even

gone so far as to discharge men who persist in neglect-

ing this matter, as it is believed that if the premises

present a neat appearance greater efficiency will lie obtained.

STANDARDIZING PAINTING AND
STENCILING
BY J. H. PITARD

Painter. Mobile & Ohio. Whistle

Since the railroads have come under government control

and their operation conducted on the unit plan many ad-

vantages are gained by the changes being made in the various

methcxis of operation. Some of the changes to a minor ex-

tent have reached the painting end of the freight repair

yard, but thus far these changes in their broader scope and

possibilities for effecting economy in the painting and steii-

ciling of freight equipment are practically untouched. This

implies the advisability of adopting a standardized system

of painting and stenciling all cars under government con-

trol, regardless of previous practice in this particular.

To maintain the individual coloring and marking of cars

of the various roads passing through the various freight

yards where they are now required by federal order to be

repainted and stenciled as conditions require, would result

in an enormous increase in the amount of stencil making

and stenciling with probable detention of cars, to say noth-

ing of the costly increase in the variety and quantity of

paint material necessan- to be carried in stock in order to

meet tlie emergency conditions.

The item of stencil cutting alone can well be imagined

when it is considered that no two roads of the country have

identically the same markings and many roads, strange to

say, have no standard for stenciling their own cars, and yet

such cars must frequently be repainted and stenciled in

foreign yards whenever repairs or the perished condi-

tion of the paint renders it necessary to do so. When an

unusual number of sucii cars appears in the repair yard

simultaneously, it will in many instances probably result in

ilie detention of such cars until the stencil cutting can be

completed, unless there is a considerable increase in the

stencil cutting force, which in cither case means an increase

in the cost of handling the situation that might be obviated

by the adoption of a standardized plan of procedure.

Prcxeeding on the standardized plan, the original name
of all roads could be maintained with lettering of the same

style and size, likewise a smaller letter for expressing the

equipments, dimensions, capacity, etc. Next, but not least

in im]jortance is the necessity for standardizing the color

for freight equipment. At present the colors used are

legion and while no particular color has any calculable

sujjerior commercial or advertising value, they represent an

increased cost at the various freight yards on account of the

constant matching of colors, changing of brushes and out-

fits from one color to another. For a standard color for

freight cars there is jwrhaps none that would give better

general satisfaction than the iron oxide, or so-called mineral

brown ver}- generally used by the roads of the country. It

is not monopolized and is to be found in various sections

of the country.

There is, however, one exception that should be made in

standardizing on a freight car color and that is in the case-

of painting all refrigerator cars. For. that purpose a very

light color .should be selected, as it is a well known fact that

very light colors are the coolest for the physical reason that

such colors reflect the heat, whereas very dark colors absorb it.

Of course it is difficult to even approximate the amount

to be saved under a standardized plan of painting and sten-

ciling all cars under federal control, but when it is consid-

ered how much it would simplify and expedite the operation,

it is reasonaljle to suppose that the result would fully justify

the change.

CAR DEPARTMENT ORDERS
During the past month the following orders were issued

by the Railroad .\dministration relating to car maintenance

problems

:

M.\INTEN.\N"CE OF AIR BRAKES OX FREIGHT CARS

In Order 99 the Southwestern regional director states that

the general condition of air brakes on freight cars is such

as to require immediate and continued careful attention. The
following instructions are effective at once:

1

.

After the .^ir brakes are cleaned and tested the air pipe shoxild be
properly fastened in place to prevent the rattling and breaking of joints

and all leaks made tight.

2. Trains made np in transportation yards should have the brakes tested

and all leaks remedied before departure. This should also be done on all

cars passing over shop tracks.

3. Railroads should endeavor to clean, test and put in good condition,

all automatic brake equipment on freight cars. The number of brakes thus

repaired each month shnl:ld be equal to at least one-tenth of the equipment

owned by that road.

4. Federal managers should sec to it that a record is maintained by

the mechanical department to show the amount of this work that is done,

and be prepared to make con-.plete reports to the office of the regional'

director upon request.

CARE OF JOURNAL BOXES

The Mechanical Department has issued Circular Xo. 4 as

follows

:

1. It is desired that all freight car journal boxes be repacked with

properly prepared packing at least once every 13 months, at which time

all packing will be removed from the boxes and the boxes cleaned; dust

guards to he renewed when wheels are changed.

2. The date and place where the w^ork is done must be stenciled^ on
the car body in one-inch figures and letters, using the same station initial

that is used for air brake stencil.

3. This work to be done as far as possible when cars are on repair track

undergoing heavy repairs. When on repair track for heavy repairs, cars

which have not had l)oxes repacked within nine months will have all boxes

repacked and the record stenciled on the car as above.

4. This does not contemplate any change in the intermediate packing

of boxes when it is necessary to do so. No change should be made in:

Ihe stenciling unless all boxes are repacked.
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finished, be tested with a gage having convex and concave

surfaces, of 1-1/16 in. radius, Itefore replacing the unit.

Prussian hlue should he used for this test, us it is finer than

the red lead or lamp black ordinarily used and will show

defects in the joints more plainly.

The ball j)art of the joint .should show a continuous blue

surface over the ball when tested with the concave seat in the

test gage. The conical seat in the lieader should show a

[<~a—»j
Pouring P/ug

lOThHsPer/nch

Mold and Holder tor Soft Metal Grinders

continuous blue line when it is tested with the ball end of

the gage.

Ball joints in seats which have been damaged by steam

cuts or mechanical injury should be brought back to the

standard of new work, i.e., a 45 deg. bevel seat in the header,

and a spherical surface of 1-1/16 in. radius for the ball end

on the unit.

Varnish, red lead, plumbago, or other compounds, should

not be used on unit ends or header seats in making joints.

If the work of grinding is properly done their use will not

be necessary.

TESTING

After all the units are in place, but before the second unit

bolt nut or the steam pifjes are ap]jlied, blank the steam

pi])e connections on the header and apply water test, to in-

clude the Ijoiler, with a pressure at or above the working

pressure of the Ijoiler. Inspect all connections and stop all

leaks that may appear. After the boiler has l>een steamed

up, test the superheater with steam and try to tighten all

tlie unit l)olt nuts, after which the second nuts may be ap-

plied and set up tight.

I'or good service, all unit bolts should be gone over after

Fig. 4—Chuck for Holding the Cup or Spherical Grinder

the engine has made two or three trips, and any slack that

may have developed in the bolts taken up.

BOLTS, W.4SHERS AND CL.^IIPS

The clamps and washers which, with the unit clamp bolts,

hold the units in place against the header, are made of steel,

and cast iron or other substitutes should never be used. In

order to prevent the stretching of unit clamp bolts, and

consequent leaking of the joints at the header, these bolts

are made of heat-treated steel v.-ith a tensile strength of

Fig. 5—Tools for Applying Bands and Supports for Superheater

Unit Pipes

100,000 lb. per sq. in. and an elastic limit of 75,000 lb.

per sq. in. Ordinary bolts, of low tensile strength, are not

satisfactory for this work.

UNIT PROTECTING SHIELDS

The cinders formed by the coal in use in some localities

have a cutting action on the upturned ends of the unit pipes

in the smokebox. This wear, if allowed to continue, may

cause holes in the pipe. Where such wear takes place it

can be guarded against by applying shields. The shields

for the pipes are formed of 1/16 in. steel and are held in

place by bending them around the unit pipes.
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MAINTAINING BANDS AND SUPPORTS

If the unit pipes are not held in place so that they will

always maintain the same position in relation to each other

and the flue, tlie unit will vibrate in the flue, not only causing

wear on the flue and the unit, but also tending to break the

joint between the unit pipe and the header and pennit steam
to escape into the smokebox. The bands and supports, there-

fore, should always be carefully applied whenever it is neces-

sary to do so in the course of making repairs. Confusion
sometimes exists as to the difference between bands and sup-

ports. The bands are provided with a center filling or spac-

ing piece for the four unit pipes, and the band proper is

riveted to this and finally the two ends are riveted together

around the pipes. The supports, while acting as bands,

have in addition two pieces of square cross section, which
rest on the flue and support the unit. These pieces should be

slightly rounded on the ends to prevent their cutting into the

flue during expansion and contraction.

For units less than 136 in. long, one support is required

for each unit. For units over lo6 in. long two or more sup-

ports are required for each unit. One band is required for

each unit, in addition to the supports. The tools and meth-

od of applying bands and supports are shown in Fig. 5.

The proper application of bands and supports is of the

utmost importance. The pipes should be fimily held to-

gether at all times and unless the bands and supports are

properly applied, the pipes will vibrate in the flue. Further-

more, if bands are used where supports should be, the unit

will rest on the flue so that the bottom pipes will not have

the proper contact with the hot gases and the cinders and

soot will have much greater opportunity to collect and block

the flue, with the consequent impairing of the superheater's

efficiency. In welding superheater flues, care is needed to

prevent a reduction of the internal diameter as this may
make it impossible to insert the superheater unit in the flue

after the bands and supports are applied.

INTERPRETATION OF ORDER INCREAS-
ING WAGES OF SHOP EMPLOYEES

Director General McAdoo has issued the following inter-

pretation No. 3 to General Order No. 27, and to Supplement

No. 4, Addenda Nos. 1 and 2, Interpretation No. 1 and

Amendment No. 1 thereto:

METHOD OF APPLYING I.XCREASES TO PIECEWORKERS.

Article I.

(<j) The increases provided for in General Order No. 11 apply to each

hour worked and not to piecework prices per item or operation.

(fr) Overtin-e hours, prior to August 1, 1918, will be paid for at the

rate in effect as of December 31, 1917, and up to and including July 31,

1918; from .August 1, 1918, at the rate of one and one-half times the

average straight time hourly piecework earnings for the current pay period,

provided that the straight time piecework earnings plus one-half additional

equals the guaranteed minimum at the hourly rate of one and one-half

time.

(c) Any increase in wages due to increased rates of comi)ensation

granted between January 1, 1916, and December 31, 1917, shall be deducted

from the amount of increase ])rovided for in General Order No. 27, but

in no case shall such deduction operate to reduce earnings based on ratct

in effect as of December 31, J917.

(rt) In the ab.sence of established standard hourly rates for any one
or more of the seven classifications designated in Supplement No. 4, the

going rate in each craft in accordance with the classification existing prior

Xjn the application of Supplement No. 4 for mechanics or helpers at each

point on each of the several railroads, shall be used as the base rate to

which will be added the increases provided for in Section C, Article II,

General Order No. 27.

(c) Rxamfle 1.—Assume that in Yard E, 75 wood freight car builders

or repairers arc employed, the base hourly rates in December, 1915, were:
15 at 32 cents per hour.

31 at 33 cents per hour.

17 at l^V^ cents per hour.

12 at 36 cents per hour.

Thirty-three cents thus becomes the going rale for (lie basis of com-
puting the hourly increase for all wood freight car builders or repairers

in Yard B. General Order No. 27, Article II, Section C, using the going

rate of 33 cents, estalilishes a rate of 46.75 or 13.75 cents increase over

the December, 1915, hourly rate. Between January 1, 1916, and December

31, 1917, increases amounting to 9 cents per hour had been put into effect.
The net increase established by General Order No. 27 is therefore 4.7S
cents per hour to hourly workers, and represents the total increase per
hour to pieceworkers of the same cl.iss in Yard B. The same method of
procedure will apply to each of the respective groups of employees, such
as upholsterers, coach carpenters, cabinetmakers, passenger or freight
steel car body builders or repairers, truck builders or repairers, coach
painters, locomotive painters, locomotive carpenters, molders, coremakers,
electricians, signal men and signal maintainers, tinners, pipe fitters, cop-
persmiths, sheet metal workers, and all men classified and used as helpers.
(U Where piecework rates or pieceworkers received no increase between

January 1, 1916, and December 31, 1917, it is evident that the average
earning rate was sufficiently in excess of the hourly rate to cover any in-
creases that may have been granted hourly workers. In determining the
increase to such pieceworkers, they shall receive the same increase per
hour as accrues to the hourly worker under General Order No. 27, illus-
trated herein by example 1, paragraph e.

if) The application of increases to machinists, boilermarkers and black-
smiths, who are on the piecework basis, shall be as above outlined (see
example 2) except where the establishment of the minimum rate of 55 centl
per hour is less than the increase provided for in Section C, Article II,
General Order No. 27, in which case the greater increase will apply. (See
example 3.)

(/i) Example 2.—In December, 1915, machinists in Shop C were paid
a gomg rate of 35 cents per hour. Section C, Article II, General Order
No. 27, establishes a rate of 49.50 cents per hour. This would auto-
matically go to the minimnm rate of 55 cents per hour, or 20 cents increase
over the December, 1915, hourly rate. Between January 1, 1916, and
December 31, 1917, increases amounting to 9 cents per hour had been put
into effect. The net increase established by General Order No. 27 is
therefore 11 cents per hour to hourly workers and reptesents the toUl
increase per hour to the machinists on piecework in Shop C.

(0 Example 3.—In December, 1915, machinists in Shop D were paid
a going rate of 42 cents per hour. The new rate provided for in Section
C, Article II of General Order No. 27, is 58.25 cents per hour, making an
increase of 16.25 cents per hour over the December, 1915, hourly rate
Between January 1, 1916, and December 31, 1917, increases amounting to
9 cents pcr bour had been put into effect. The net increase established
by General Order No. 27 is therefore 7.25 cents per hour to hourly workers,
and represents the total increase per hour to the machinists on piecework
in Shoii D,

ii) If the increases for pieceworkers under General Order No. 27,
added to their average hourly straight time piecework earnings, by pay
period, do not equal the minimum hourly rates established for hourly
workers of the same class, the back pay due such pieceworkers, by pay
periods, January 1, 1918, to July 31, 1918, inclusive, will be computed on
the basis of the minimum hourly rates applicable to the respective classes,
as per Supplement No. 4.

(/) Example 5.—Pieceworker F, guaranteed a 58 cent minimum hourly
rate by Supplement 4, worked 208 straight time hours in March, 1918;
his average piecework earnings for this pay period were 55 cents per hour!
including the increase under General Order No. 27. Pieceworker E there-
fore receives the minimum rate of 58 cents per hour for the March par
period.

(/) Example 5.—Pieceworker F, guaranteed a 58 cents minimum hourly
rate by Supplement 4, worked 208 straight time hours in March, 1918; his
average piecework earnings for this pay period equals 60 cents per hour
including the increase under General Order No. 27. Pieceworker F, having
exceeded the minimum rate of 58 cents per hour for the March pay period,
receives back pay at the 60 cent rate.

(/") Example 6.—Pieceworker G, guaranteed a 58 cent minimum hourly
rate by Supplement 4, worked a total of 268 hours in August, 1918, divided
as follows: 50 straight time hours on hourly work at 58 cent rate, 158
straight time hours on piecework, average earnings per hour 65 cents, 20
hours overtime on hourly work at the late of one and one-half time, or 58
plus 29, equaling 87 cents per hour, and 40 hours overtime on piecework
or 65 plus 32.50, equaling 97.50 cents per hour (as per Art. II, Sec. A)|
the total earnings for the August pay period are as follows:

50 hours at 58 cents per hour $ 29.00
158 hours at 65 cents per hour 102.70
20 hours at 87 cents per hour 17.40
40 hours at 97.50 cents per hour .'. sp'oo

Total $188.10

GENERAL APPLIC.'XTION OF INCREASES, SUPPLEMENT 4 TO
GENERAL ORDER 27.

Article II.

(n) The increases provided for in Supplement No. 4 to General Order
No. 27 apply only to hourly, daily, weekly or monthly rates, with the
proviso that in no case shall a pieceworker be compensated for service
rendered from January 1, 1918, to July 31, 1918, or thereafter, at a less
rate per hour, for each straight time hour worked, than the minimum rat*
established for the hourly worker as per the respective classifications.
Effective August 1, 1918, the one and one-half time rate overtime applies
to pieceworkers as well as to hourly rated employees.

(fc) Increase provided for in General Order No. 27 for hourly, daily,
weekly and monthly paid employees, were cancelled with the issuance of
Supplement No. 4, and in no manner refer to or affect the increases pro-
vided for in Supplement No. 4 to General Order No. 27.

(c) The hours of service and overtime provisions of Supplement <,
.Article IV, Section 2, do not apply to supervisory forces on monthly salary,
referred to in Supplement 4, Article III, Section 5.

(rf) Monthly supervisory forces specified in Supplement 4, Article III,
Section 5, assigned to inspect new equipment under construction by con-
tract, shall receive the s.ilary increase of $40 pcr month.

(e) Excepting .salaried supervisory forces and coach cleantrs, cinployees
coming within the classifications specified in Supplement No. 4 to General
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provi.lc.l i.i Section .ArticleOrder No. 27, shall be paiil (or over

IV. of Supplement No. 4.

if) Kmployccs voluntarily leaving the scrvicc.^Thc amount accruing

under the provisions of Supplement 4 to General Order No. 27 will not

accrue to those employees who left the service voluntarily to accept or

secure employment at some other point on the same railroad or on another

railroad, or elsewhere, because remaining in the ser\ice at the point em-

ployed, unless transferred, was the consideration upon which the promise

to make the increases eUcetive as of January 1, 1918, was based.

Article III.

BATICS BASIiD UPON YEARS Of-' EXPERIE.NCE.

Supplement No. 4, Article II, Sections 2, 2-A and 2-B.

(o) Employees performing work recognized as mechanics' work in the

respective trades, who by agreement with duly authorized committees repre-

senting the craft or crafts, have had their rates leveled up to that of the

mechanic, shall receive the mechanics' rate as per .Article II, Sections 1

and 1-A; otherwise Article II, Sections 2, 2-.\ and 2-0 will apply. The

period of experience on mechanics' work, in the trade employeil. shall be

cumulative.

Example 7.—Hmployee H worked:
12 months on machinist's work for Kailroad C.

6 months on machinist's work in navy yards D.

12 months on machinist's work in manufacturing plant E.

18 months on machinist's work for railroad by whom now employed.

Total, 4 years.

Such employees should be paid the machinists' rate.

Oi) Nothing in the above section shall be construed to mean that me-

chanics of the respective trades who have qualified as such in other indus-

tries, shall be paid less than the minimum rates specified in Article II,

Section? 1 and 1-A of Supplement No. 4. upon entering railroad service.

Ar CLE IV.

EXPENSE ALLOWANCE.

Sections 4 and 5, Article IV, Sup. No. 4 to General Order No. 27.^

The allowance for expenses provided for in Section 4. Supplement No. 4

to General Order No. 27, is the same as shown in Section 5, and is at the

rate of $2 per day for three meals and lodging; 50 cents per meal, 50 cents

for lodging. It is not intended to make this feature retroactive prior to

August 1, 1918.

Article V.

SUPERVISORY FORCES.

Section 4, Article III, Supplement 4 to General Order 27.

This section applies to minor supervisory forces who are held responsi-

ble for the work of their gang, have been so recognized, and who shall

receive 5 cents per hour in excess of the minimum hourly rate established

for the craft.

Article VI.

WHEEL SHOP EMPLOYEES.

General Order 27, Supplement 4, Article I, Section I and 1-B.

(a) Employees boring and turning wheels, and turning axles in wheel

shop, are classiHed as machinists by Section 1, Article I, of Supplement

No. 4 to General Order No. 27.
. . ,

(b) Employees pressing on and off wheels are classified as machinists

helpers by Section 1-B, Article I of Supplement No. 4 to General Order

No. 27, and receive an increase of 13 cents per hour over rate in effect

January 1, 1918, prior to application of General Order No. 27. with a mini-

mum guaranteed rate of 45 cents per hour.

Article \'II.

flue work.

Supplement No. 4, Article I, Section 2 and 2-B.

(a) Flue work, boiler department, includes flue welders under boiler

foremen.
(b) Heaters and helpers assisting welders shall be classed as boiler-

maker helpers.
Article \'III.

rivet heaters.

(o) Include rivet heaters in Supplement No. 4, Article I. Section 2-B.

Rivet heaters under 18 years of age shall be paid 25 cents per hour until

they reach the age of 18, and thereafter helpers' rates.

(b) Rivet heaters in Supplement No. 4, Article I. Section 6-B, under

18 years of age sliall be paid 25 cents per hour until they reach the age

of 18, and thereafter helpers' rates.

Article IX.

ELECTRICAL WORKERS.

Supplement No. 4, Article I, Section 5 and B-A.

It is not necessary for an electrical worker to be competent to perform

all items of work specified. Employees skilled in any of this work shall

be paid the rate established tor the respective class.

-Article X.

MATERIAL CARRIERS AND HELPERS.

(o) Material carriers in Supplement No. 4, Article I, Section 6-B,

applies only to employees regularly engaged in selecting and distributing

material to mechanics in car department.

(b) Laborers shall not be classified as helpers in the seven basic trades,

unless they actually perform work recognized as helpers* work.

Article XI.

LOCOMOTIVE CRANE OPERATORS.

Section 6, Article I, Supplement No. 4 to General Order No. 27.

Locomotive crane operators, when employed in the car and locomotive

shop yards, shall be considered under the same classification as "wrecking

derrick engineer" in Section 6, Article I, Supplement No. 4 to General

(Jriler No. 27, and receive 13 cents per hour over the rate in effect January

1, 1918, prior to the apjilieation of General Order No. 27, with a guaran-

teed minimum of 58 cents per hour. (Where employed in other depart-

ments they shall be considered under the same classification as pile drivers,

ditching and hoisting engineers, in -Article I, Section b of Supplement No. 8

to General Order No. 27.)

Article XII.

DERRICK ENGINEER.

Section 6. Article I, Supplement No. 4 to General Order No. 27.

"Wrecking Derrick Engineer" covers the engineer operating a power-

driven crane employed principally for clearing up wrecks.

Article XIII.

MOLDERS AND HELPERS—CUPOLA TENDERS.

Supplement No. 4, Article I, Sections 7 and 7-11.

(a) A cupola tender is interpreted to be one who supervises the cupola
and prescrihes the charge, the fuel to be used and drawing the melt,

(b) Cupola tender helpers shall receive an increase of 13 cents per hour

over rales in effect as of January 1. 1918. prior to the application of General

Order No. 27, with a guaranteed minimum rate of 45 cents per hour.

(c) Employees in charge of brass mcItiTig in foundry shall receive not

less than the molder's minimum rate, and helpers the same as helpers in

Section (b) of this Article.

Article XIV.

These interpretations shall apply to all addenda, amendments, and inter-

pretations to Supplement No. 4 to General Order No. 27, from their re-

spective effective dates.

FORMING EYEBOLTS ON THE
BULLDOZER

Large numbers of eyebolts, particularly of the smaller

sizes, are used on freight cars. In making these the eyes

are usually formed by hand. The Alilwaukee shops of the

Chicago, jSIilvvaukee & St. Paul have developed a device for

doing tliis work on the bulldozer which is illustrated below.

It consists of a die A, which is fastened to the face plate

of the machine, a crosshead B, fitting in the die, a slide C,

and a header I). The slide and header are attached to the

live head of the machine.

The device is assembled as shown at the left side of the

accompanying drawing. To operate it the live head is moved
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When the "Old Man" Showed His Tep"
The Difference Between "New Blood" on Some
Railways and "New Blood" in the Industrial Field

BY HARVEY DEWITT WOLCOMB

THE "Old !Man" was on the war patli. The news spread

quickly tlirough tlie shop by that indescribable method
common to all shops where a large number of men are

employed. It wasn't gossip, neither was it a thing of con-

versation—it was just a little warning to keep out of his

path, for woe to the man who invited a call down when tlie

"Old Man" was off temper. This particular morning, as he

walked down through the shop with e\es straight to the

front, looking neither to the right nor left, a stranger would
have said tliat apparently he was not interested in what was
going on. Entirely to the contrary, he was very much inter-

ested indeed, and while he did not as much as wink an eye,

he did, however, take in all that was going on around him.

Dan Keefe—commonly spoken

of behind his back as the "Old
Man"—was a thorough mechanic

educated in the hard school of

practical experience. He had
been master mechanic of the big

terminal at Wonderly on the R. S.

& P. for so many years that he

knew every nail in the building.

He was a good manager and had

established many records that few

shops of equal size could dupli-

cate. This had not, however,

turned his head, for he was one

of the tinest chaps in the world

to visit, but when it came to

business he was an entirely dif-

ferent man.

It had been some time since he

had had a spell of being on the

war path and as everj-thing was

going along smoothly, Jim Booth,

the general foreman, was at a

loss to know what had caused the

present trouble. He was to be en-

lightened ver}- shortly.

Going straight to his office, the

"Old Man" sent the office boy

out for the general foreman. You
can imagine how poor Jim Booth

felt. From past experience he

knew he was to get the devil no matter whether he was in the

wrong or not. Someone had to be the "goat," and on many

previous occasions the general foreman had been that animal.

But then, as this is part of the railroad routine, he made up

his mind to take his medicine like a man.

Much to his surprise, when he entered the private office the

master mechanic creeled him with a cheery "good morning."

Pointing to a letter on his desk, he boastfully said, "Well,

hm, we beat them at their own game. You remember about

a month ago the superintendent had two inspectors down

here, and after they 'gum-shoed' all over the place the only

thing they could criticise us about was the new store shed we

luilt tjehind the roundhouse. The superintendent wrote mc a

nastv letter about that and as much as said if I couldn't

satisfactorily explain why this shed was built, I might as well

look for another job. That made me .sore, for these two in-

"-pectors didn't know as much about the many little details

of this plate as a setting hen. The>' simply came down here

THIS story, drawn from real life,

carries a moral, the force of which

will be apparent to many of our

readers. Positions filled through nepo-

tism or "a pull" are seldom, if ever,

properly administered. There is no

easier method of breaking up the esprit

de corps than to disregard the value

and the real worth of the men by side-

tracking them for somebody's friends.

Even the men in the ranks will buck

such a procedure. There are hundreds

of thoroughly seasoned men in the rail-

way mechanical departments today who
would make able and desirable super-

vising officers. Smoke them out—de-

velop them—make the supervising po-

sitions attractive to them. Don't let

the industrials get the cream. An able

executive is as valuable to the railways

as to any other industry.

a few days, skimmed over the surface and then made their

report."

\Ve had authority for that shed," broke in Jim.

"Oh, yes," he replied, "proper authority had heea granted

to construct a shed and the M. of. \\. department was to build

il, but after waiting over a year for them to make up their

mind we went ahead and built it ourselves. That's the only

way you can accomplish anything on a railroad—do it your-

self and you know it's done. But here is the joke of the whole

thing. Those inspectors didn't know that that common look-

ing shed was really a complete auxiliary power plant. You
know, Jim, when we built that shed, we put in two concrete

pits, connected up the sewer, ran a six-inch steam line

through the building and tapped

our main water supply line.

Last winter when all the other

plants were tied up for steam we
simply ran two locomotives in

that shed and in less than an
hour we had a complete power
plant in operation. Our men had
protection from the severe

weather, our engines did not

freeze up, and everything was so

conveniently arranged that it did

not cost us much money to take

care of the extra requirements.

While the other fellows were
running around trying to make
temporary arrangements to fur-

nish steam to take care of the

extremely cold weather, I was
wiring the superintendent that we
had plenty of steam and every-

thing was O. K. In other words,

we had foresight."

"Yes, I know that deal last

winter always did bother the

superintendent. You remember,
he cornered me one day down in

the shop and asked me all about
how we managed to come
through so well, but I was ready

for him and told him then just

wliat you had advised me to say."

"You did just what was proper, and now, my boy, I want
to tell you something. You have been general foreman for

me here at Wonderly for nine years. I have held on to you
and have refused to let you be transferred or promoted many
different times, but I can see that my selfish motives were not

fair to you, so am going to recommend you for the job zs

master mechanic at Johnson's Landing. They need a good
man there and with your long training, I know you will make
good."

Dumbfounded, poor Jim Booth didn't know what to say.

He had been at Wonflerly so long that the place seemed like

home to him and away down in his heart it nearly made him
sick to think of starting out anew. At Wonderly he knew
every man. knew just how to handle them. His family had
their friends, he held office in one or two of the lodges of

which he was a member, and—to tell the truth—Jim Boodi

didn't welcome the thought of a change. But he knew fbe

625
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"Old Man" thought a great deal of him and it he said "Go,"

tlien go it was.

This .sudden and unexpected news of being promoted so

excited Jim that he e.xcused himself and returned to the shop.

Although he said not a word to any one in the plant about the

conversation, the news, however, quickly spread about the

shop that something was in the air and it didn't take the men
long to ferret out the fact that they were to lose their general

foreman. And then the question arose—who was to be the

next general foreman? trom all indications Jack Donnely

would be the lucky man, for he had always acted as general

foreman when Mr. Booth was sick or laying off. Donnely

was a good mechanic, a good manager of men, a good work-

man, steady and reliable. He was the sort of man who is a

credit to any shop, and while he had been offered several good

jobs at other shops, he had alwajs refused to move. He was

loyal to the heart and always would work his head off for

Dan Keefe.

The 'Old Man" respected his ability and thought a great

deal of him, too, so naturally, when he wrote the superin-

tendent tliat he was glad to have Jim Booth secure the position

as master mechanic at Johnson's Landing, he took consider-

able pride in writing that he had a man well trained to fill

the position of general foreman and gladly recoiranended

Jack Donnely.

That is where he spilled the beans. The superintendent

came right back and told him that he had thought for some

tmie that Wonderly needed some "new blood" and tliat while

he would like to respect his recommendations, he was, how-

ever, sending a young man as general foreman to Wonderly

who, he thought, would be a better man. Down in the corner

of the letter the superintendent had noted in his own hand-

writing, "L'se this young man well, for he is a friend of one

of our officials."

How the "Old Man'' did rip and snort. He was like a wild

man. He was mad enough to bite a ten-penny nail in two.

He cussed ever)body from the call boy up. And to ease his

mind, he sat down and wrote tlie superintendent a letter that

was a classic in sarcasm. Evidently his efforts were wasted,

for he received no reply. One day about two weeks later a

young man arrived at W'onderly with a letter, and introduced

himself as the new general foreman.

Dan Keefe had sense enough not to say what he thought.

However, he was furious to think that after his years of

service the compan\- would send a >oung man so inexperi-

enced to handle a big shop like Wonderly. The young man
frankly admitted that he had never handled men and, fur-

thermore, he ventured the remark that that required no special

training, anyway. He said that he was a close student of

system and concentration and that he felt he could rapidly

build up the output at Wonderly.

What could the "Old ^lan" do? His hands were practical-

ly tied. He realized that if this young man was a failure, he

would be blamed for the whole thing, and the chances were

that he would lose his job. The young man was entirely

unfitted for the position, but he had a "pull." His future

was assured, no matter what happened, but Dan Keefe, with

his enviable record, would be cast aside as a has been. He
saw that in addition to his already burdensome duties he

would now have to watch many of the little details of the

general foreman's job.

It was not a very pleasant outlook, but he had given the

best years of his life to the railroad, and if he laid dow-n now
all his past efforts would be wasted and his only recourse

would be that of going back to work at his trade as a

machinist. This thought was not altogether to his liking, for

he felt that the company should at least provide for his old

age by placing him in some position where tliey could make
good use of his years of experience. He had always stuck by
the railroad through success and adversity; had been laid off

when times were hard; had worked 18 hours a day when
times were good and business rushing. He had suffered with

the company, but had always come back smiling, ready to

give them his best efforts. And now he was to be tied down
with an assistant who knew practically nothing about the

game, but who was assured of success by that never failing

power of "a pull."

Well, the "Old Man," like all true railroad men, had to

make the best of a bad bargain, so he started his new general

foreman in with all the advice possible. He worked with

him, watched the output, kept his eye on the supplies and did

everything in his power to keep the plant going at lop speed.

But what a job! The new general foreman would do more
damage in one day than he could straighten out in a week.

For instance, it was soon noticed that many of the good work-

men w-ere absent. On investigation he foimd that the general

foreman had the idea that discipline consisted of laying off a

man for a week or ten da\s. The workmen quickly saw
through the whole deal, and if a fellow wanted to \a\ off a

week or ten days he would pull oft' some little trick so that

the general foreman would lay him oft". This practice got so

bad that many of the best men were being laid oft" unjustly,

and the shop output began to slow up. Maybe the "Old Man''

didn't rave when he found this out. It took some strenuous

efforts on his part to whip things into shape and what he told

the general foreman was a-plenty.

Shortly after this he noticed that many of the foremen

were not as punctual as usual. The general foreman had tlie

idea that one's organization should run just as well when the

leader was absent. He made no eft'ort himself to reach the

shop on time in the morning, took a much longer time off for

lunch than was allowed and would go home at night when-
ever he felt like it. The foremen were all quick to note these

new- conditions and some took advantage of them. The re-

sult was that even the w'orkmen slowed up, and the lessening

of discipline reflected in decreased output. The "Old Man"
now had another hard battle on his hands and it was only

b\- the hardest kind of work that he succeeded in breaking up
the practice.

Dan Keefe was at his wits' ends. He was thoroughly

disgusted. The general foreman acted and talked that big
"!'' and little "you" stuff so much that he actually fooled

himself into believing that he was making a success of run-

ning the place. Whenever any of the higher officials visited

the shop you could always find him in the foreground doing

all the talking and explaining. He couldn't be told a thing.

Even when actual figures were given him showing an alarm-

ing increase in costs to handle the shop he would have some
sort of an explanation ready. Not being a mechanic himself,

the quality of the work began to fall off". The workmen be-

came careless. Failures and breakdowns increased amazing-
!}•, and he would pass this oft' by sa\ing that the quality of

presentda}- workmen was much inferior to the old-time

mechanic—and he had a shop full of good men; men who
had made many good records prior to his taking charge of the

place. The workmen began to quit, and it kept the "Old
:Man'' on the jump trying to hold them. Only by the force

of his strong personality did he manage to get many of the

fellows to stick.

Sick and disgusted, he was about ready to give up when
one day he received a letter from a large manufacturing con-

cern asking him to call at their main office. Bewildered at

such a request, he answered the letter and said he would be

there in two days.

Arriving at the office, he sent in his name and was at once

taken to the office of the president of the concern.

"Mr. Keefe," said the president, "we are at a critical

period in our career. Our output is not keeping pace with

our demands. We have tried all sorts of schemes, but I am
not satisfied with the results. We have had system men.
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special trained men, office men and many other kinds of

specialists look into our business, but they have all failed, in

my estimation, for they have lacked knowledge and experi-

ence in handling men. The human element enters very largely

into our output, and I would like to have you take charge of

our entire plant at a salarv- of just twice what the railroad

company is now paying you."'

Taken completely off his guard Dan Keefe could only

stammer, '"I am too old to start in on a new job now. \^ hat

you need is a young man full of "pep."
""

"Is that so," replied the president. "We have just got rid

of one of those young men. He nearly put us out of business^

and the only thing now is to secure a man of your abilitv"

—

a man who has "pep" that is backed by years of experience

and common sense, ^^'e have been watching you for some

time. Lately we have secured some mighty good workmen
from your shop, and when we question them about their train-

ing they all give you the credit and speak ven,' highly of

you."

"I have been with the railroad so long that I ver\- much
dislike to leave now and lose my chance for future promo-

tion," he answered.

"Can you not see," said the president, "that you have no
funher chance for promotion ? The fact that you have been at

one place so long is conclusive proof that you will not be

promoted. !Many promotions have been made since you have

been master mechanic, but they have always skipped you.

you were too valuable a man in your present position to be

moved. You are standing still—have been, in fact, for the

past five or six years. Men with less ability than you have

I will show you that there

yet."

some 'pep' left the old man

It was just one year since Dan Keefe had taken up his new
duties as works manager of the large manufacturing plant
The president and board of directors were in session, and by
sp)ecial request the works manager, Dan Keefe, was present

also.

'"Gentlemen," said the president, addressing the board,

'one year ago I told you that many a good man was buried

on the railroads. Men who possessed wonderful ability

were not always given proper credit. We secured Mr. Keefe

as our works manager at a salary just twice what the road

was pa}-ing him and also offered him the benefit of our

bonus system. Gentlemen, he has earned everj- cent of his

salar}' and. in addition, our output has increased to such an

extent that I am now pleased to hand Mr. Keefe a substantial

check in addition to his regular salarv' as a bonus for our

increased output. I am proud to say !Mr. Keefe has the

kind of 'pep' that results in dividends and for which we as

manufacturers are willing to pay."

HAND POWER LATHES FOR ROD
PACKING

At roundhouses which are not equipped for turning up
piston and valve rod packing it is necessarj' to keep in stock

sets bored to many different sizes, which is costly and in-

convenient. The device for turning packing rings illus-

trated below, which is in use on the Minneapolis, St. Paul

Device for Boring Rod Packing with the Various ChucJcs

been promoted, for they have had pull or friends higher up.

Come with us. and you will advance as our company ad-

vances. Working for us you will receive the full credit for

your abilitv-. No one can claim that you are only a tool

—

the fxitput and .'^hop co't* will reflect your good management.

I will say further that it is our policy to pay a bonus over

the regular salarv for output or lessened costs on a previously

derided figure. Will you come?"

"Yes I will take vour offer," said Dan, "and l>elieve me,

& Sault Ste. Marie, will be found particularly valuable at

such points. Its use is not confined to small terminals,

however: where many engines are handled it will soon pay

for itself by saving the time required to set up a lathe for

the job.

The device consists of a chuck for holding the packing,

mounted on a spindle which runs in two bearings cast in

the base. The spindle is turned by a handwheel. The base

extends be\ond the chuck and carries a toolpost on a slide
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by which tlic tool is set for uny desired size. The longi-

tudinal feed is secured by a round nut on the spindle which

is held between two stops in the base. By holding tiie nut

while the sj)indle is revolved tiie chuck is fed in or out.

The chuck shown is for Paxton-Mitchell packing, Ijut it

could readilv be made to accommodate other forms.

THE DIFFICULTIES OF WELDING STEEL
BY THE OXY ACETYLENE PROCESS*

BY B. K. SMITH
Welding Engineer, United Stales Welding Company

The question of steel welding is one of the most important

of all the problems which confront the oxy-acetylene welder.

A large part of this proi)lem has to do with his preliminary

knowledge of steels and his primary habits of handling the

blowpipe in steel welding. The steel weld in itself is appar-

ently one of the most easy to obtain, so that some welders are

considering steel welding as a subsidiary problem of their

trade because their welds look so well; yet steel welding,

notably in boiler work, requires the most thought and care,

and shouki be studied not only from the practical point of

view, but also theoretically. And what are the difficulties of

steel welding? They are: (1) The incoqjoration of iron

oxide; (2) the thermal disturbance in the vicinity of the

weld, and (3) the expansion and contraction problems.

Therefore one needs to study: (1) The properties of various

steels; (2) the phenomena produced during the melting of

the metal under the oxy-acetylene torch, and (3) boiler con-

struction.

If one has the above knowledge in a sufficient degree, the

welding in itself will be then comparatively easy and success-

ful; but if he has not, and failures occur to him, he will insist

that certain operations are impractical or impossible to per-

form with the oxy-acet\lene blowpipe. This is one of the

reasons why certain companies will not trust the apparently

good looking welds, and reserve to themselves the right to

sanction or forbid this kind of welding for boiler or pressure

work.

In studying the incorporation of iron oxide in the weld, one

must know what iron oxide is and what it looks like. Iron

oxide is a burnt element, created on the surface of molten

steel under the action of the Ijlowpipe and the atmospheric

oxygen. It appears as white veins and foaming spots. Iron

oxide will dissolve into the molten steel at the rate of a little

higher than one per cent, and in this reaction it may destroy

the carbon elements with the result of a decrease in the

strength and elasticity of the w-eld.

The best remedy to reduce oxidation is to reduce the

oxygen pressure as low as possible; just enough to produce

a free and soft flame that will produce a continuous melting

without running over the edge. This operation depends

largely on one's blowpipe and the flame maintained through-

out the weld- With a proper flame, one will notice the flow

of the metal clean and regular, but with a too rigid flame

which requires more oxygen one will notice white veins and

foam\ spots flowing in the molten metal. These are streaks

of oxide of iron, and they will dissolve and create new ones

with the progress of the weld. The molten metal is swept

rather than laid in clean layers, and in some cases the metal

is adhered instead of welded. Oxide of iron cannot be alto-

gether eliminated from any kind of weld so long as we cannot

protect them from the effects of the atmosphere, but it can

be so decreased from the interior of the weld that its contents

would do no harm to the strength of the weld.

Some good and experienced welders who have been welding

for five or six years, but who have met with some failures in

steel welding, will not admit that the main cause of failure is

•Abstract of a paprr read before the Northwestern Welding .\ssociation.

Hinncapolis. Milin.

the improper regulation of the flame because to do so would be

the same as for a college student to be compelled to return to

the grades to learn his A. B. C's. Most of our welders have
previously mastered some other craft and have begun welding
on important work without any preliminary instructions. In
other wurds, they began at the college end without having
acquired the necessary underlying primary and high school

education.

What would a boilermaker think if a novice tried to put
in a set of flues? Or a machinist if an apjjrentice attempted

to make a set of dies? Yet the same boilermaker or machinist

looks upon the welding blowpipe as merely a tool of his trade

and thinks that all he needs to do it to go ahead and weld
with it.

In studying the question of the thermal disturbance pro-

duced by the gas flame in the metal when it is raised to a

fusing temperature we mu.st not forget that it is heat which
has led to the creation of many new steels, and while heat can
be employed to increase the life of metals it can also reduce

and destroy the life and strength of metals. Therefore, it

remains for us to study carefully how we shall best make
use of it.

It is a well known fact that the structure of any gas weld
at the welding line, on a boiler plate, for instance, is cast

metal. This metal is much lower in elongation than the

boiler plate. Yet the structure of the boiler plate was origi-

nally at the mill a cast metal or something similar to the

metal in the weld. But, it has been refined by the operations

of heat and mechanical treatment to a strong metal that we
call lioiler plate. The question is this: Can we employ the

heating agent with the aid of the gas blowpipe to refine the

grain at the weld and its vicinity? My answer is, "Yes,"
provided the operator knows the physical and the chemical

properties of boiler steel.

There is no more any such thing as not being able to take

care of expansion and contraction in steel welding. But, in

boiler welding, one will find this a problem which is difficult

to solve unless he has a full knowledge of the construction

of boilers.

The eftects of expansion and contraction are little feared

by some boiler welders because the metal to be welded
pa'isesses the property of elongation. ]My advice is that no
welder should depend upon the metal giving, thinking that

a little .strain will not hurt the weld, for two reasons. The
reason is that in almost all cases an intelligent welder can
find a way to take care of the expansion and contraction.

The second reason is that no human being can ever measure,

or know how much of a strain he has left in the metal. It

may be very- little or it may be up to the breaking point.

Such a weld may crack during its own progress or a few days
after, or even six months after completion; at any rate the

welder is not excusable and the failure wdll not only condemn
the operator, but the process and the whole oxy-acetylene

welding industr}-.

There is one point that an oxy-acetylene operator must
bear in mind, and this is to make a strong weld. Economy
should be considered as a secondary principle. WTiile there

must not be any useless waste in time or material, yet we
must not forget that a defective weld is a waste of time and
material.

Pops ^^'.^STE Fuel.—To show how fuel is being wasted,

A. Sutherby, master mechanic of the Erie Railroad at the

Cleveland, Ohio, shops, has placed a coal box in the most
conspicuous place in the shop, containing 90 lb. of coal.

The box has a glass cover lettered to show that this amount
of coal is wasted w^hen the pop valve blows for six minutes.

In 30 days this shop has saved four and one-half tons of

coal by using refuse wood cut up in both of the sand stores,

with gcwd results.

—

ErU Railroad Magazine.



Grinding in Locomotive Shops
The Uses to Which Internal, Cylindrical and Sur-

face Grinding Machines May Be Put With Success

BY M. H. WILLIAMS

IT is now well recognized that grinding is the most approved
method of finishing various surfaces—not only on ac-

count of the superior finish but also on account of the

reduced cost. The distinctive forms of grinding machines
now used to a more or less extent for railway work are

the internal grinder, which is suitable for finishing various

bearings in valve motion parts, side rods and other motion
parts; the cylindrical grinder which is used for finishing

round articles such as piston rods, valve rods, crosshead

pins, etc., and now used quite e.xtensively on piston rods;

and the surface grinder, which is now used for finishing

locomotive crosshead guides, the flat surfaces on main and
side rods, etc. Some of the uses of these machines are e.x-

plained below.

INTERNAL GRINDING MACHINES

This class of machine has great possibilities for railway

use. It is possible by the use of this machine in some of

its forms to grind the inner surfaces or holes of practically

Fig. 1—A Typical Internal Grinding Machine That Has Rendered
Valuable Service in Locomotive Shops

all bearings used on locomotives, the surfaces produced be-

ing much smoother and more cylindrical than those ob-

tained by the cu.stomary turning, reaming or lapping meth-

ods. As a general practice, month in and month out, this

method will be found economical, regardless of the degree

of finish required, for the work can be done more quickly

than by other methods and a better job will be perfomied,

which means fewer renewals.

There arc a number of forms of internal grinders and

attachments on the market. One of the more common is the

internal grinding attachment, u.sed on universal or tool room

grinding machines, and on which most excellent work may

be done. These, however, lack the rigidity necessary for

locomotive work where speed is essential.

Then there is the internal chucking grinding machines,

on which the work is revolved similar to the method fol-

lowe/i on the trxjl room grinders. They are rugged and will

grind to the limit of the grinding wheels. This class of

marhinc can Ixs used for grinding the holes in bushings

used in valve motion parts, knuckle pin bushings and
s'milar work. In some of the larger railway shops this class

of machine will be found useful, its use being limited to

such parts as can be revolved while being ground.

For both new and repair railway work one of the most

useful machines is the internal grinder, shown in Figs. 1

;ind 2, on which holes may be ground without revolving

the work. With this class of machine the article to be

ground is secured to the machine table as shown in Fig. 2.

This table resembles in many respects a milling machine

table and has very similar adjustments so that the work may
he brought in line with the grinding wheel spindle. The
grinding spindle A revolves similar to the ordinary grinder

spindle. The bearings for this spindle are located in a

cylinder B that rotates slowly in the machine headstock C.

The Isearing for the spindle A may be adjusted to run near-

ly true in the cylinder B or can be adjusted outward to a

greater extent, when desired, by turning the nut D. This

motion is somewhat difficult to understand until the ma-

chine has been examined; afterwards it will be found to be

simple. It might be likened to a portable electric grinder

mounted on the face plate of a lathe, the entire grinder

revolving while grinding the work which is held to the car-

riage of the lathe, and means being provided for moving

the grinder on the face plate to and from the center to con-

fonn to the size of the hole in the work.

Fig. 2 shows the internal grinder set up to grind a part

of a valve gear. It will he noted that the grinding wheel

bears against the right side of the hole. As the cylinder B
revolves one-half turn, the wheel will bear against the left

side, etc., thus making a circle touching all points of the

circumference of the iDUshing to be ground. In practice,

adjustments are made to the table so that the grinding

wheel will just touch the inner surface to be ground at all

]3oints. As the hole is gradually ground, the amount of

eccentricity of the spindle is increased by turning the nut D.

With this' form of machine, holes from 1>4 in. to 12 in.

may be finished. The table for holding the work has a

longitudinal motion, controlled by the customary form of

tripjiing dogs that cause the table to travel back and forth,

in a manner similar to that used on the general run of grind-

ing machines.

There are a number of uses for this machine, as well as

for the chucking grinders. The following will serve to

illustrate their uses.

Holes in Valve Motion Levers and Bushings.—^^In repair-

ing valve motion levers, parallel rods and various other

similar parts, the holes in the rods or in the bushings or

bearings up]ilied to them are often found worn oblong or

rough,- or the holes in the levers are distorted as a result

of the bushing becoming loose in the levers. In many cases

these holes mav be trued and thus avoid renewing the bush-

ings or reaming the lever. Reaming would in some cases

1)6 the quicker operation, l)ut it would not produce as true

a hole and would result in enlarging the hole more than by

grinding, thus shortening the useful life of the levers or

rods. For the purpose of grinding these holes in levers, the

piece may be clamped to an angle plate located on the ma-

chine table. In addition to valve motion levers, the holes

in side rod knuckle pin bushings and a number of larger

holes may be ground. Another use for this m: is that

629
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ol grinding tlie round holes in links into which the pin fits

and also the holes in link blocks. These are often case-

hardaied and wlien they have become won; in sen-ice or

when the)- have been warj)ed in casehardening, it is much
easier to true the holes by grinding than by any otlier method.

Air Brake Parts.—In addition to the internal grinding

mentioned above, this form of machine shown may be

profitably employed on various air brake parts, among which

may be mentioned triple valves. The inner surfaces of the

cylinders where the pistons travel should be refinished ac-

curately and smooth. This desired surface can be obtained

very quickly on the internal grinding machine and the work

will be much sup)erior to boring or reaming. For tliis opn

eration the valve may be held on an angle plate secured to

the machine table.

The valve chambers in the top heads of air compressors

when worn, may also be refmished on this machine. For

this purpose the head may be held on the machine table

similar to the practice on a horizontial boring mill. The
steam and air cylinders also may be refinished wlien worn

or cut. For this operation the cylinder may be clamped

to the table, similar to the method mentioned for pump
heads. To refinish a ver}- badly worn cylinder on this ma-

cliine may require more time than on a boring machine on

account of the large amount of metal to be removed in order

to true up the entire surface. Even if this be the case,

grinding will generally be the more economical when con-

sidering the life of the cylinders. When boring there is

always the possibility of the workman setting the boring

tools to a larger diameter than is necessarj- to true the cyl-

inder in order to get below the hard surface. With grind-

ing this danger does not exist, for the hard surface does not

affect the grinding and the workman will naturally not

do any more work than is necessar\\ Thus the bore will

be enlarged just enough to remove the worn surfaces and

will produce a surface equal to that given the best auto-

mobile cylinders. For this class of grinding it is the cus-

tom to grind the ridge at each end by short stroking the

travel of the table until the diameter is about equal to

the worn center and then allow the table to travel the full

length of the cylinder.

PL.^IN CVLESTDRICAi GEnSTDERS

This form of machine may be used to good advantage

in any railway shop. It would require too much space

to enumerate all the uses that may be made of it. Of the

more common may be mentioned tlie finishing of crank

and knuckle pins, air pump piston rods, outer surfaces

of valve motion bushings, knuckle pin bushings and pis-

ton and valve rods. Casehardened parts may be ground

to a true cylindrical surface and irregularities as a result

of heating when hardening may be corrected. With the

present well developed grinding machines and grinding

wheels, articles are finished cheaper and more superior to

any other way. Therefore, this t}pe of machine cannot

be called a refinement, being valuable for new and repair

work. In the latter case many a worn part may l>e finished

that would be difficult and more expensive by other methods.

Fig. 3 shows a typical grinding machine finishing piston rods.

Piston and valve rods are now largely ground in rail-

way shops on gap grinders. This has proved a success

both in the saving of time as well as in producing a su-

perior finish. Also, when grinding, a smaller amount of

metal is removed than would be necessary by the average
turning. It is entirely fX)ssible by this method, to finish

rods practically to one diameter for Uieir entire length,

which is an advantage in these days of superheated steam.
Experience has shown that worn rods may be ground more
quickly as they come to the shop without previous turning,

than by first turning and then grinding. This includes

rods that have been straightened and badly cut. The
jjrincipal points are the profjer grade of wheel, plenty of

.steady rests and cooling comf)Ound. For roughing down,
the lateral feed is often one inch per revolution of the

work and the depth of cut from .001 in. to .003 in., which
gives an indication of the speed by which metal may be
removed. If not kept fully employed on piston rods and
valve stem rods, these gap piston rod grinders can be used

to good advantage for grinding locomotive axles and crank
pins. In some cases they are too light for the larger axles.

However, the\- can readily be made to heli> out the lathes.

For this work the axles or pins may be rough turned to

al)Out 1/32 in. large with the fastest feed the lathe will

])ull, and afterwards ground.

It is well rcxognized that the taper ends of crosshead,

valve motion and similar pins should be carefully fitted

to the taper holes in the levers or rods into which they are

to be applied. These taper surfaces may be finished quickly

and accurately on the plain cylindrical grinder. For this

purpose the table is swiveled to the proper angle, similar

to setting the taper attachment on a lathe, the table being

graduated for the puqwse.
The body or central portion of most of these pins is

straight. Therefore, the taper is not continuous from end
to end. This makes it necessary to grind one end back of

the wheel and transfer the work to the opposite end. No
difficulty is e.xperienced in this operation. The customary
metliod is to grind one end, preferably the larger, to a

BV
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be worth while for it will improve the finish and accuracy,

which is essential with these parts. This method applies

mostly to cases where only one or two pins are finished at

one time.

For new work or large batches of work the pins may all

be roughed down and afterwards finish ground without too

frequent trueing of the wheels. In some cases the pins are

roughed to size and finished all in one operation, the method
depending largely on the grade of grinding wheel employed.
This grinding of the taper end may be done by feeding the

wheel directly onto the work, in which event the wheel must be

as thick as the surface is long; or the wheel may be given a
lateral motion. The first method is quicker, but it is

necessary to keep the wheel in perfect condition. For pins

that are casehardened it is about the only method that may

Fig. 3— G- -; -2 T Piston Rod on a Cylindrical Grinding Machine

be followed to finish them perfectly true and to correct dis-

tortion from hardening.

The gnnding of the straight surfaces of the pins is a

simple operat-on. It is, however, verj' impwrtant that they

fit the hole into which they are to work in a proper manner.
Wheie the various valve motion, crosshead and smi-lar pins

are roughed out in quantities on automatic screw machnes
or turret lathes or in so-called central production shops the

grinding machines will be found useful for the final fitting

of these parts to the individual locomotives. For this method
of manufacture the roughed out parts need not be closer to

size or smoother than that which may be obtained by a

single roughing out. \\'here unhardened pins are used it

will be found that even if they are made considerably over

size, they may be reduced to the required dimensions very

quickly.

\\ here casehardened pins are used the grinder will prove

useful. Before the pins are hardened they may be roughed

out and the other work done, such as cutting keyvvays and
drilling the necessarj- holes, the only requirement t>eing to ma-
chine the straight portion close to size so that after being hard-

ened, it will not Ije necessary to grind below the casehardened

surface. The taper part of the pins may be left with a rel-

atively larger amount of material to remove in finishing as

grinding below the casehardened surface is not considered

objectionable. This will make it possible to keep pins in

stock all ca.sehardened and where it is necessary to fit them

to a locomotive, delays of waiting for parts to tje casehard-

ened will l>e avoided. Various sizes of semi-finished pins

will be ref)uired to meet the requirements for repair work es-

pecially where the pins are casehardened in batches.

The grinding method is useful for refinishing pins that

are only slightly worn, as a new surface may l>e obtained

with a diameter minimum wa.ste of metal. This practice is

particularly valuable for repairing cros.shead pins as the

small redutlion in the diameter of the pin will require the

bra s s to I <• I Ifr^cd liut little. If the f>in were to l)e turned

by the customarj- method a greater reduction in diameter
would be necessary.

For finishing crank pins the grinder will be found useful
The more economical method of manufacture is to rough
out those pins on turret or center lathes, making the journal
surfaces from 1/64 to 1/32 in. large and the part fitting

the wheel center large enough to meet the conditions caused
by lack of uniform size in the original boring and enlarge-
ments resulting from renewing pins. The sides of the
shoulders may be finished in the lathe when the pins are
made or they made be made by grinding, it being necessary to
remove the sharp corner of the grinding wheel to form the
proper radius. This may readily be done with radius true-
ing devices supplied by the makers of grinding machines.
The part of the pin fitting the wheel center which generally
varies in diameter for each pin may, also, be ground, and if
it is only necessarv' to remove about 1/16 in. of metal, will
generally be found quicker than turning. For this fitting

the bore of wheel center can, to good advantage, be measured
with inside micrometer calipers. Where this is done a mem-
orandum of the size may be given to tlie grinder operator who
can then finish the pin to tlie correct size for force fit. The
use of micrometers for this purpose has several advantages
over fitting with machinist calipers, for it is not necessary
for the workman to leave his machine to go to the wheel cen-
ter. In fact the information concerning the sizes can be
transmitted by telephone from one shop to another. One
of the greatest advantages will tje that the workman will soon
become accustomed to working to e.xact sizes which will
result in allowing a uniform amount for force fit of these
parts.

It is now a practice with a number of concerns to make
bushings on automatic screw machines or turret lathes and
afterwards grind the outside diameter to the correct size in-
stead of endeavoring to keep to exact sizes wlien making them
on the machine, because it was found that the time lost on
the screw machines or lathes was greater than that of gjrind-
ing, also the grinding resulted in superior finish and greater
accuracy. The bushings used on locomotives are generally
short and can be ground quickly. Where a number are to
be ground at one time, it is the custom to use two arbors;
while grinding on one, the second is being loaded. This
practice can be used to good advantage both for steel and
brass bushings. Grinding brass parts may also look like an
extra refinement; its economy lays in the fact that close sizes
may he obtained quicker by this method.
The internal and cylindrical grinders as mentioned above

will do work now largely done on lathes in railway shops.
Where additional machine tools are necessary they should be
carefully considered. As far as operators are concerned a
green man or woman can be broken in to operate a grinder
quicker than they could be to run a lathe. The surfaces
will be superior and the work can be done quicker. They
however have their limitations and where a large amount
of metal is to be removed they cannot compete with the lathe.

But for finish and accuracy the grinders are superior.

SURF.VCE GRINDING

The .surface grinder is now finding favor in railway .shops,

it being well adapted for a large amount of work. Its prin-
cipal u.se is that of fini.shing crosshead guides, ends of main
rods, rod keys and wedges and other flat surfaces. .\s now
developed a number of jobs can be done on this machine
quicker than on planers or shapers and produce a superior
finish. Some of the machines are e(|uipped with a magnetic
chuck by which the work can be held without clamping and
which saves a large amount of time when .setting up a job
as compared with the methods customarily followed when
securing to a planer bed, this chuck being one of the very
handy devices for railway work.

One of the principal u.scs for this machine is that of
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finishing both new and repaired crosshead guides. Where
the magnetic chuck is used the guide can be lined up on the

chuclL and tin.- current for tiie magnet switched on. This

is about all that is necessar\- for securing the work.

With new guides the tool marks from planing can be re-

moved quickly on the surface grinder and guides worn in

service may be resurfaced readily. As a general proposition

a cut from .001 in. to .OOj in. may be taken at each pass of

the wheel. As this covers the entire surface of the guide,

tliat may be several inches wide, the rate of cutting is fairly

rapid. Worn guides may be resurfaced quicker than plan-

ing under ordinary conditions. For an extra worn guide

it may be advisable to plane before grinding. The advan-

tages of guide bar grinding are a reduction in the time re-

cjuired to do the work, the superior finished surface obtained

and the fact that only enough metal is removed to true up
the guide.

This machine is also finding favor for grinding the flat

surfaces on the ends of main and side rods (Fig. 4), both for

new and repair work. For new work tlie various blocks, straps

and wedges that should be finished flush with the sides can

first be planed fairly close to size and then assembled in

the rod and all uround at one time. This results in all these

Fig. 4—Locomoti' Side Rod Being Finished on a Surface Grinder

parts membering properly, also on account of the ease of

measuring the ground surfaces the thickness of the rods can

be made practically to drawing size, thus making the rods as

far as thickness is concerned interchangeable. Worn rods

may be ground on their sides to remove depressions caused by
wear. This also results in the proper truing up of the rod

ends which is an advantage when fitting new rod brasses.

The ends of side rods are ground for the purpose of remov-

ing the roughness due to planing or milling and to insure

a uniform thickness of all rods.

A number of rod keys are now ground on their flat sur-

faces. Where they are forged close to the required finish

size as in the case of drop forging, they can be ground from

the rough ver\f quickly. When performing this operation it

is the custom to cover the entire surface of the magnetic

chuck with these parts. In placing these small parts on the

chuck the only precaution necessary' is to locate the pieces

so they will rest against each other to prevent shifting and

to keep the surface of the chuck clean.

Washer* for crank pins and crosshead pins are also finish-

ed on the surface grinders. In this event the washers are

cut from boiler or scrap sheet steel to the required diameter

and the holes bored, as the sides are ground from the rough.

it is not necessarj- to turn tlie flat sides. Also thinner sheet
steel may Ije used than would be the case if the washers
were to be turned in a lathe.

Some of the surface grinders have large circular magnetic
chucks. These machines may be used to good advantaga
for grinding the sides of piston, air pumj) and piston valve
packing rings. The ground sides are superior to the average
work done on a lathe or boring mill.

A large number of uses can be found for surface grinders

and the question of their installation is well worth consider-

ation. These machines like tlie grinders mentioned above
may i:ie operated by workmen having less e.\perience than
would be necessar}- to operate other machines for doing
the same work.

(;i;.\"ER.\I. RKSILTS FROM GRINDING

The advantages to jje deprived from grinding may be
summed up under the grade of the work performed and
the accuracy.

Grade of Wark.—The finish produced by grinding is uni-

versally conceded to be suj^erior to that produced by other

methods. The bearing surfaces are more accurate and any
degree of smoothness can be obtained. For cylindrical pieces

such as cross head pins, knuckle pins, valve motion pins,

piston rods, etc., the bearing can be made of one diameter for

their entire length. To produce a similar surface

on a lathe requires an expert who will generally

take a greater amount of time. Unquestionably this

high grade of finish is desirable for locomotive

work. Where casehardened parts are used the sur-

faces cannot be made accurate unless they be ground.

Internal surfaces such as the various bearings and bushings

may also be finished more accurately than by other methods,

such as reaming, turning and lapping. In casehardening

the parts are bound to warp and distort to a certain extent

as result of the high degree of heating necessar}' for this

operation. Where such parts are not ground the pins will

will naturally have a poor bearing in the companion bear-

ing, with the possibility of it cutting or galling. Whereas
where the parts are ground the surfaces will be true, making
;i good bearing for the entire length arid also the projjer

amount of play may be allowed for the flow of oil, lost

motion, etc. Soft pins and bushings may also be ground

and obtain the same degree of accuracy. Bearings of this

nature will naturally wear longer and what is more import-

ant reduce locomotive detention.

Accuracy.—A ground cylindrical surface is more easily

measured than a turned surface. This is brought about

from the fact that where a grinding machine is set to grind

straight a measurement taken at any point will show the di-

ameter for the entire length of the piece. In other words it is

not necessar}- to measure at several points as is the general

practice where a piece is turned and then filed and then

finished with emery. For various pins, piston rods, etc., the

micrometer caliper may be used ver}- quickly. This method

of measuring has the advantage as compared with solid

gages or machinists' calipers that the first measurement shows

the exact amount the piece is above tlie required size and also

how much is to be removed.

Briquettes of Lignite ix C.axad.\.—The Canadian

Council for Scientific and Industrial Research intends to

manufacture carbonized lignite briquettes. A plant costing

about £80,000 will be constructed near Estevan, Saskatche-

wan. The proposal is to take two tons of poor lignite with

about 32 per cent of moisture and 7300 B.t.u. per lb., and

turn them into one ton of briquettes containing 5 per cent

moisture, and having a fuel value of 12,000 B.t.u. Sulphite

liquor, the waste product from pulp mills, will be used as the

binder: it is smokeless and odorless.

—

Iron Age.



CINCINNATI ACME FLAT TURRET
LATHE

A new universal flat turret lathe, embodying many note-

worthy features is the latest product of the Acme ^Machine

Tool Company, Cincinnati, Ohio. This machine is well

suited to handle a wide range of work, which makes it par-

ticularly well adapted for use in railroad shops. The lathe

has a capacity- for bar v.ork up to j^z in. in diameter and
44 in. long and for checking work up to a diameter of 1 7 in.

It is equipped with a side carriage that can be used on
either bar or chucking work, thus greatly reducing the time

on operations where two tools can be used simultaneously.

All control levers have been centralized so that they are

directly in front of the operator. Rigidity and perfect

alinement between the spindle and the vees are assured

by casting the head solid with the bed.

The machine is driven through a 14 in. pulley running

at constant speed. The geared head gives nine speeds, rang-

stops for the longitudinal movement w'hich are readily ac-

cessible. The square turret mounted on the cross slide ia

positioned by a lock bolt and can be indexed to four positions.

The cross sliding turret revolves on a stem of large di-

ameter and is automatically locked in position by a taper

plunger, working in bushings set into the solid turret. The
turret is further held down at the extreme outer edge with
circular clamps. The cross slide moves on a narrow dove-

tail guide which has a taper gib to compensate for wear.

The cross speed can be operated in both directions by hand
or by power. The saddle has a continuous bearing for its

entire length on the vees. Power rapid traverse is provided
in either direction for the turrets. Twelve longitudinal

stops are provided for the turrets, one independent stop fw
each face and six auxiliar\- stops operated by an index knob
at the right of the saddle. When desired, as many as seven

different shoulder lengths can be machined. To pass any
of the 12 longitudinal stops it is only necessar}' to turn the
index knob half-wav between anv of the numbers. Power

-f=f^

Cincinnati Acme Fiat Turret Lathe

ing from 14 to 280 r. p. m. A patented gear-shifting device

makes it possible to change from any speed to any other with

one continuous movement of either of the two s])eed changing

levers located on the head. When the lever has reached the

point where the gears are out of mesh the driving pulley

is automatically di.sengaged from the friction and re-en-

gaged after the gears are again completely in mesh. The
spindle is mounted in removable babbitt bearings and can

be in.stantly .started, stopped or reversed by a doutile cone

friction operated by a lever in front of the head.

'Ihe side carriage spans the ways of the bed. It clears the

fhuck and can be moved out of the way to permit the use

of short tfxjls in the flat turret. It has six independent

feeds are provided for both the cro.s> and longitudinal move-
ments of the side carriage and the turrets. A gear box at

the head of the machine furnishes ten speeds from 10 to

240 r. p. m. Positive stops are provided for the longitudinal

movements, wiiile the cross movements have large micrometer

dials with observation stops. .A.11 feeds can be reversed by
levers in the apron.

The bed is heavy and strongly braced by cross girths, with

exceptionally large vees. A geared oil pump furnishes an
ample supply of coolant with the machine running in either

direction. The oiling piping is so arranged that coolant can

Ik' fed to eadi individual tool. A [>lain, tight and loose

pulli\- countershaft is furnished with this machine, but where
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conditions pLTiiiit, the driving pulley may be belted direct

to the line shaft. A 5 to T/^ hp. constant speed motor is

recommenilcd where individual drive is to be used.

GOLD INSIDE CONNECTED VAPOR
VALVE

III the application of the vapor heating sy.stcni to passenger

cars the u.suai jiractice has been to place the vapor regulating

valve underneath the car. To overcome the oljjections arising

from the inaccessibility of this location and the e.xtreme e.x-

Section Through the Valve Body

jKJSure to which the valve is subjected, the Gold Car Heating

& Lighting Company has placed on the market an inside

connected vapor valve which is designated as No. 1112.

The construction and operation of the valve is simple and

may readily be grasped from an inspection of the sectional

view. At the right are the branch pipe and radiator admis-

sion connections, the steam passing from the fomier to the

J
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The War Department, through the department of military

railways, is placing orders for approximately 40,000 freight

cars for service on military railways in France, some of which
may be loaned to French government railwa\s b}- General

Pershing.

The Federal Labor Bureau at Altoona, Pa., has calls

constantly for large numbers of artisans, mechanics and
laborers. The last list received from the Pennsylvania Rail-

road specifies 8,087 positions which need to be filled on that

road. More than 200 men are wanted in the shops in that

city, and 350 laborers on track work. The Cambria Steel

Company is looking for 1,100 men, mostly laborers.

Make Every B. O. Locomotive a Live One

We cannot assume that there will be an early cessation of

fighting. We are not going to stop fighting until we get

this thing finished. Pershing needs locomotives—why?
Because we have the Germans on the move to Berlin and
they are moving so fast that it takes American locomotives

to keep up with them. Pershing wants locomotives that we
need for the railroads of the United States, and he wants

steel rails over there to put those locomotives on so he can

keep up with the Germans. I have said that General Pershing

can have tho.se locomotives, as we railroad men will see that

he gets an}ihing he needs from the railroads of the United

States. We can give him those locomotives only if you make
every bad order locomotive a live one as quickly as you pos-

sibly can do it. I want you to work all the harder on these

dead locomotives. A bad order locomotive is a Prussian

soldier, and I want you to jump on every Prussian soldier

that gets into the shops, mark "Prussian" on him in chalk

and then hammer hell out of him until you convert him into

a live American soldier. This is the way you can help

Pershing and the boys in France. (From an address by

Director General W. G. McAdoo at Connellsville (Pa.)

shops on October 13.)

Revision of M. C. B. Interchange Rules for 1918-19

All prices shown in rules 98, 101, 107, 111 and 112 of the

M. C. B. rules became effective October 1, 1918, according

to Supplement A to Circular No. 16, referring to the revised

interchange rules. Revised rules 104, 106 and 108 also be-

came effective October 1, 1918. However, it should be

understood that old rules 58 and 95 governing responsibility-

are still effective. That portion of rule 104 which allows

material charge for missing brake beams, and that portion

of rule 1 1 1 which allows charge for missing airbrake parts

is effective November 1, 1918.

Circular No. 45, which provides that no bill shall be

made for certain items of minor repairs to railroad-owned

cars, has been modified to apply only to cars belonging to

roads under United States federal control; this provision also

became effective October 1, 1918, and is known as Article III.

More Cars and Locomotives Ordered

It is reported that the United States Railroad Administra-

tion has ordered 600 locomotives in addition to the 1,415

which have already been ordered. It is expected that 500 of

these will be built by the American Locomotive Company
and 100 by Lima, the orders being distributed as follows:

American Locomotive Company ISO eight-wheel switchers,

50 six-wheel switchers, 150 light Mikados, 50 heavy Mikados,
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25 light Santa I'c locomotives and 75 Mallets of the 2-8-8-2

t)pe. The Lima Locomotive Corporation is to have 100 light

Mikados.

It is also reported that 2,000 coal cars will be built to the

designs of the Norfolk & Western's 100-ton type cars with

si.\-wheel trucks, with the exception of certain standards

adopted on the other standard freight cars. These will be

built for the Virginian in order to enable that road to use

cars of high capacity to accommodate the requirements of that

road. Hut few of these cars will get off the line of the Vir-

ginian.

Personal Mention

MEETINGS AND CONVENTIONS

New York Railroad Club.—At the recent montlil)- meet-

ing of the New York Railroad Club, D. W. Pye, president

of the Tuco Products Company, Inc., was elected treasurer

to succeed the late R. ^L Di.xon. Roy V. Wright, editor of

the Railway Mechanical Engineer, has been apfxtinted chair-

man of the subjects committee.

Manufacturers of Chilled Car Wheels.—The Association

of Manufacturers of Chilled Car Wheels held its annual

meeting October 15 at the Waldorf-Astoria, New York. The
following officers were elected for the coming year:

President and treasurer, George W. Lyndon; vice-presi-

dents, E. F. Carr)', president, Haskell &; Barker Car Com-
pany, and J. A. Kilpatrick, president, Albany Car Wheel

Company; secretary, George F. Griffin, president. Griffin

Wheel Company; consulting engineer, F. K. Vial, chief

engineer. Griffin Wheel Company.

Railway Equip-ment Manufacturers' Association.—At the

annual meeting of tlie Railway Equipment RLanufacturers'

Association, which was held during the Traveling Engineers'

Convention, §100 was contributed to the Railway Regiments'

Tobacco Fund and $200 to the American Red Cross. The
following officers were elected for the ensuing year: Presi-

dent, Gilbert E. Ryder, Locomotive Superheater Company;
vice-president, C. W. Floyd Coffin, Franklin Railway Supply

Companv; secretary, D. L. Eubank, Galena Signal Oil Com-
pany; treasurer, B. C. Hooper, American Steel Foundries;

executive committee members for three years, C. L. Brown,

Manning, Maxwell & Moore; Morris Brewster, United States

Metallic Packing Company, and F. W. Venton, Crane Com-
pany.

The following list gi-.cs names of secretaries, dates of next or regular

weetings and places of meeting of mechanical associations

:

Air Brake Association.—F. M. Nellis, Room 3014, 165 Broadway, New
Yor!.- City.

Ahesican Railroad Master Tinner.s', Coppersmiths' and Pipefitters'
Association.—n. E. Schlink. 485 W. Fifth St., Peru, Ind.

American Railway Master Mechanics' Association.—V. R. Hawthorne,
746 Transportation BIdg., Chicago.

American Railway Tool Foremen's Association.—R. D. Fletcher, Belt
Railway, Cbicaco.

AHERtcAN Society for Testing Materials.—C. L. Warwick, University
of Pennsylvania, Philadelphia, Pa.

American Society of Mechanical Engineers.—Calvin W. Rice, 29 W.
Thirty-ninth St., New York.

Association of Railway Electrical Engineers.—Joseph A. Andreucetti.
C. & N. \V., Room 411. C. & N. W. Station, Chicago.

Ca« Foremen's .Association of CniCAGO.—.-^aron Kline, 841 Lawlor Ave..
Chicago. Meetings second Monday in month, except June, July and
AujTMSt, Hotel Morrison. Chicago.

Chief Interchange Car Inspectors' and Car Foremen's Association.—
W. R. McMunn. New York Central. Albany, N. Y.

Ikternationai. Railroad Master Blacksmiths' Associ.\tion.—A. L. Wood-
worth. C. H. & D.. Lima. Ohio.

Intminational Railway Fuel Association.—J. G. Crawford, 542 W. Jack-
son Blvd.. Chicago.

Ihtehnational Railway' General Foremen's Associ.xtion.—William Hall,
1061 W. Wabasha Ave., Winona. Minn.

Master Boilermakers' Association.—Harry D. Vought, 95 Liberty St.,

New York.
Master Car Builders' Association.—V. R. Hawthorne, 746 Transportation

BIdg., Chicrigo
Master Car and Locomotive Painters' Association of U. S. and Canada.

—A. P. Dane. E. & M., Reading. Mas>.
Niagara- Frontier Car Men's Association.—George A. J. Hochgrebe, 623

Bri-sbane BIdg.. Buffalo. N. Y. Meetings, third Wednesday in
month. h.tatler Hotel, Buffalo. N. Y.

Kailwat Storekeepers' Association.—J. P. Murphy, Box C, Collinwood,
Ohio.

FEDERAL ADMINISTRATION APPOINTMENTS

William W. Morris, formerly of the purchasing depart-

ment of the Penn.sylvania, at Philadelphia, has been ap-

pointed secretary of the Central Advisory Purchasing Com-
mittee, with office at Washington, D. C.

Thomas E. Paradise, whose appointment as mechanical

assistant on the staff of the Central Western regional direc-

tor, with headquarters at Chicago, was announced in the

October Railway Mechanical Engineer, was bom at Peoria,

111., on November 22, 1880. Mr. Paradise entered railway

service on October 2, 1897, as a machinist apprentice with

the Chicago, Burlington & Quincy at Hannibal, Mo. Five

years later he enlisted in the United States navy as a second-

class machinist, in which capacity he served four years. At
the expiration of his enlistment he returned to Haimibal and
entered the service of the Chicago, Burlington & Quincy as

a machinist. In 1912, he was promoted to roundhouse fore-

man at LaCrosse, Wis., and in 1916, he became master

mechanic at Centerville, Iowa. The following year he was
transferred to Hannibal in the same capacitj', where he re-

mained until his appointment as mentioned above.

F. S. WiLcoxEN, special representative of the Perolin

Railway Service Company at Chicago, has been appointed

assistant fuel supervisor of the Northwestern region of the

Railroad Administration, with headquarters at Portland, Ore.

Mr. \\^ilcoxen's biography and picture were published in the

Railway Mechanical Engineer for Januarj-, 1918, on page 71.

GENERAL

W. J. BoHAX, mechanical engineer of the Northern Pacific,

has been appointed assistant mechanical superintendent, with

headquarters at St. Paul, !Minn.

B. J. F.ARR, master mechanic of the Grand Trunk (Western

Lines), at Battle Creek, Mich., has been appointed superin-

tendent of motive power and car department of the \\'estem

Lines, with headquarters at Detroit. Mich., succeeding W. H.
Sample, who has gone to the Grand Trunk in Canada.

T. A. FoQUE, general mechanical superintendent of the

Minneapolis, St. Paul &: Sault Ste. ^larie, has had his juris-

diction extended to include the Duluth, South Shore & At-

lantic and the Mineral Range, with headquarters at Minne-
apolis, Minn.

J. F. Grah.am, superintendent of motive power of the

Oregon-Washington Railroad & Navigation Company, with

office at Portland, Ore., has had his jurisdiction extended

over the Southern Pacific north of Ashland, and the Pacific

Coast Railroad.

H. F. Greenwood, superintendent of shops of the Nor-
folk & Western, with office at Roanoke, Va., has had his

jurisdiction extended to include all departments at East
Roanoke shops.

G. O. HAiiMOND, general mechanical superintendent of

the New York, New Haven & Hartford, with offices at New
Haven, Conn., has resigned, effective November 1.

R. E. Jones has been appointed fuel and oil supervisor

of the Duluth & Iron Range and the Duluth, Missabe &
Northern.

A. Kearney, assistant superintendent motive power of

the Norfolk & Western at Roanoke, Va., has been appointed
superintendent motive power, with office at Roanoke, succeed-

ing W. H. Lewis, retired.
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E. R. ALvNOR, chief electrician of the Northern Pacific,

at St. Paul, Minn., is now assistant engineer of tests.

A. J. Merrtwether, road foreman of engines of die

Mobile & Ohio and the Soutliern Railroad in Mississippi, has
been appointed fuel super\-isor, with office at Jackson, Tenn.

W. L. RoBiNSOx has been appointed supervisor of fuel

consumption on the Baltimore &: Ohio Western Lines, the

Dayton &; Union Railroad, and tlie Dayton Union Railroad,

with headquarters at Cincinnati, Ohio.

Silas Zwight, general master mechanic of the Northern
Pacific, has been appointed assistant mechanical superin-

tendent, with headquarters at St. Paul, IMinn.

MASTER MECHANICS AND ROAD FOREMEN
OF ENGINES

J. J. Barry, master mechanic of the Norfolk & Western

at Portsmouth, Ohio, has been appointed general master me-
chanic, with office at Roanoke, Ya. He will have jurisdiction

over all shops and motive power department employees other

than at East Roanoke shops.

G. W. CuNDiFF has been appointed road foreman of en-

gines of the Mobile & Ohio and the Southern Railroad in

Mississippi, with headcjuarters at Jackson, Tenn., succeeding

A. J. Merriwether, transferred to other duties.

C. Gribbon has been appointed division master mechanic

of the Canadian Pacific, London division, with office at

London, Ont., in place of A. !Maynes, transferred.

Harry Modaef has been appointed division master me-

chanic of the Chicago, Burlington & Quincy, at Hannibal,

Mo., succeeding Thomas E. Paradise, promoted.

W. W^\LTON has been appointed division master mechanic

of the Canadian Pacific Eastern Lines, at Famham, Que.,

succeeding W. Wells, transferred.

James D. Young has been appointed road foreman of

engines on the Lehigh & Susquehanna division of the Cen-

tral of New Jersey, with office at Ashley, Pa.

CAR DEPARTMENT
J. Brooks has been appointed assistant master car builder

of the Grand Trunk, at the London, Ont., shops.

I. N. Clark has been appointed master car builder on the

Ontario lines of the Grand Trunk, with headquarters at

London, Ont., succeeding T. A. Treleaven, retired.

W. F. Paulus has been made steel car foreman of the Erie

at Kent, Ohio, succeeding L M. Lower, transferred.

W. A. Pitt has been appointed assistant master car builder

at the Montreal, Que., shops of the Grand Trunk.

SHOP AND ENGINEHOUSE
W. A. Black has been appointed locomotive foreman of

the Canadian Pacific at Famham, Que., succeeding D. W.
Watson, transferred.

PURCHASING AND STOREKEEPING

J. H. CLEMxriTT has been appointed purchasing agent of

the Norfolk & Western, with office at Roanoke, Ya., suc-

ceeding E. T. Burnett. Mr. Clemmitt was bom November
20, 1881, in Richmond, Ya. He was educated in the public

schools and entered the service of the Norfolk & Western in

November, 1896, filling various positions in the office of the

purchasing agent. His entire railroad and business experi-

ence has been with the Norfolk & Western. On December 1,

1913, he was appointed chief clerk, which position he held

until his recent appointment as purchasing agent.

W. L. Ector, division storekeeper of the Central of

Georgia, with office at Cedartown, Ga., has been appointed

division .storekeeper at Columbus, succeeding R. L. Geeslin.

C. S. Filler has been appointed storekeeper of the Balti-

more &: Ohio Railroad, Eastern Lines, with office at Keyser,

W. Ya., succeeding E. A. Workman, transferred.

T. C. Hopkins, assistant storekeeper of the Baltimore &
Ohio, Eastern Lines, at Glenwood, Pa., has been appointed

storekeeper with the same headquarters, succeeding T. H.
Barker, assigned to other duties.

W. A. Linn, purchasing agent of the Chicago, Milwaukee
& St. Paul, with headquarters at Chicago, has had his juris-

diction extended over the Escanaba & Lake Superior and
the Ontonagon Railroad, with the same headquarters.

E. T. Stone, purchasing agent of the Minneapolis, St
Paul & Sault Ste. Marie, with office at Minneapolis, Minn.,
has had the Lake Superior Terminal & Transfer Railroad
included in his jurisdiction.

G. P. W.4RD has been appointed division storekeeper of

the Central of Georgia at Cedartown, Ga., succeeding

W. L. Ector.

O. H. Wood, assistant purchasing agent of the Great
Northern, at Seattle, ^^'ash., has been appointed purchasing
agent of the Pacific Coast Railroad, with the same head-
quarters, succeeding G. ^^'. Saul.

OBITUARY

Robert A. Billingham, for the last two years mechanical
superintendent of the Tennessee Central with office at Nash-
ville, Tenn., died on September 29 at Schenectady, N. Y.

Hiram W. Belxap, manager of the safety section of the

division of operation. United States Railroad Administration,

and formerly for seven years chief of the Bureau of Safety

of the Interstate Com-
m e r c e Commission,
died at his home j\

\\'ashington on Octo-

ber 12, of pneumonia,

< ,
following an attack of

the Spanish influenza.

Wt"' Mr. Belnap was SI
"*"" years of age and had

been connected with
the Interstate Com-
merce Commission for

15 years. For eight

years he was an in-

spector of safety appli-

ances for the commis-
sion and in 1911 he
was made chief in-

spector of safety appli- •

mces, his title haying
been changed later to

chief of the Bureau of Safety. Previous to his connection
with the commission he had 1 4 years of experience in various
capacities in practical railroad service in train operation.
He was appointed manager of the safety section under the
Railroad Administration last February and for a time con-
tinued to exercise his usual functions with the Interstate

Commerce Commission, but on July 1 he resigned his office

with the commission to devote his entire time to the new
work, in which he has been engaged in supervising and
organizing the safety departments of the railroads in accord-
ance with a uniform plan designed to provide centralized
supervision, not only to insure proper practices, but in order
that each railroad might promjitly secure the advantage of
experience which otlier roads have had in safety work.

Roy B. Smith, assistant electrical engineer, Pennsylvania
Lines West, at Columlms, Ohio, died on October 19.

H. W. Belnap



RAILWAY MECHANICAL ENGINEER Vol. 92, No. 11

SUPPLY TRADE Notes

Oscar F. Ostby, railway supplies, has moved his office

from' 2736 Grand Central Terminal, New York, to Room
1044 in the same building.

M. M. Auerbach, assistant secretary and assistant treas-

urer of the National Railway Devices Company of Chicago,

died at his home in that city on October 9.

S. \V. Baker has been appointed manager of the e.xtra

work department of the Lima Locomotive Works, Inc., and

M. K. Tate has been appointed manager of the sen-ice

department.

C. D. Norton, sales engineer for the Page Steel & \Mre

Company, New York, has resigned that position to become

a captain in the General Engineer Depot, U. S. A., at

Washington.

H. G. Elfborg, consulting engineer and director of the

Ajax Forge Company, has severed his connection with that

concern. Mr. Elfborg was connected with that- company for

the past 23 years.

The Pacific Car & Foundry Company is having plans

prepared for a one-stor}- plate shop, 100 ft. by 340 ft., to be

constructed on East Fifty-fifth street, Portland, Ore. The

building will cost about $30,000.

Garland P. Robinson, who has been assistant chief in-

spector of locomotive boilers for the Interstate Commerce

Commission since March, 1911, resigned that office to take

a place with the American Locomotive Company.

Frank W. Furry, president of the Ohio Injector Company,

died at his home in Chicago on October 23, after a short

illness, at the age of 60 years. Mr. Furry was born at Wads-

worth, Ohio, on Feb-

ruary 25, 185S. From
1884 to 1893 he was

connected with the

Ferdinand Shumacher

Milling Company, now
the Quaker Oats Com-
pany, and was then un-

til April, 1894, in rail-

way service, having

been employed on the

Atlantic & Great West-

em as a telegraph oper-

ator at Sherman, Ohio,

and on the New York,

Pennsylvania & Ohio

as telegraph operator at

Akron, Ohio, and later

as cit)' agent of the

Valley Railway. Mr.

Furry moved to Chi-

cago in April, 1894, when he organized the Ohio Injector

Company of Illinois, with which company he had since been

actively engaged and was its president at the time of his

death.

M. F. Covert, assistant master car builder of Swift & Co..

Chicago, has been appointed sales manager of the Chicago

and northwest territory of the Standard Car Construction

Company, with office in the Peoples Gas building, at Chicago.

F. O. Bunnell, chief engineer of the Southern Wheel Com-
pany, St. Louis, Mo., and formerly engineer of tests on the

Chicago, Rock Island S: Pacific, has been elected vice-presi-

W. Furry

dt-nt of the Soutlicrn Wla-el Company, with headquarters at

St. Louis.

The Locomotive Pulverized Fuel Company, New York,

has received an order from Morris & Company, packers, for

the installation of complete apparatus for pulverizing, dis-

tributing and Imming powdered coal in the company's plant

at Oklahoma City, Okla.

J. M. Hopkins, chairman of the board of the Camel Com-
pany, Chicago, has been apfwinted a member of the priorities

committee of the War Industries Board. Mr. Hopkins will

handle export matters except those for Japan and for the

allied governments having war missions.

M, \'. Bailliere, formerly mechanical engineer of the

New York Central lines west of Buffalo, with headquarters

at Cleveland, Ohio, has become associated with the Roberts

& Schaefer Company,
at Chicago, as contract-

ing engineer, succeed-

ing Clyde C. Ross, who
has been promoted to

contracting manager. In ^^^^^^^ ^
his new position, Mr. ^^^^^Pl^^
Bailliere will be en-

gaged in the designing,

contracting and erec-

tion of locomotive coal-

ing plants, "R and S""

gravity sand plants and
cinder handling plants.

He is a graduate of

the mechanical engi-

neering school of Cor-
nell L'niversity. After

completing his work at

Cornell he went to the

Helena Power Trans-
mission Company at Butte. Mont., where he remained for

approximately a year and a half, following which he entered

the ser\-ice of the New York Central as a draftsman in the

engineering department at Cleveland. Ohio. Subsequently

he became assistant engineer and mechanical engineer, resign-

ing from the latter position to go to the Roberts & Schaefer

Company, as mentioned above.

The T. H. S}-mington Company, Rochester, N. Y., has

closed its Chicago and Baltimore offices for the period of

the war. All inquiries and correspondence from the Chicago

territory will be handled by the Rochester office and from
the Baltimore territory by the New York office.

Lloyd H. Atkinson has resigned as vice-president of the

.\ir Reduction Sales Company, Inc., 120 Broadway, New
York. ^Ir. .\tkinson has been in poor health for some time,

as a result of overwork, and will take an extended vacation

before engaging in one of the war service activities.

A. M. Brown, assistant manager of the compressor sales

divasion of the Chicago Pneumatic Tool Company at New
York, has been appointed district manager of sales, with

office at Philadelphia, Pa., succeeding G. A. Barden, who
\\ill remain in Philadelphia as sales representative for the

company.

Paul G. Cheatham, sales representative of the Baldwin
Locomotive Works and the Standard Steel Works at St.

Louis, !Mo., has been transferred to the Chicago office, suc-

ceeding A. S. Goble, now southwestern district representative,

with headquarters at St. Louis, !Mo. !Mr. Cheatham's trans-

fer was effective October 1.

The Chicago Railway Supplies Liberty Loan Com-
mittee, of which Charles K. Knickerbocker. \'ice-president

M. V. Bailliere
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of the Griffin Wheel Company, was chairman, secured sub-

scriptions from railway supply companies amounting to

S6,875,000, which was greatly in excess of the quota of

55,270,000 assigned to tlie committee.

Frank H. Brown has been appointed sales manager of the

Sherritt & Stoer Company, Inc., Philadelphia, Pa., and

assumed his new duties October 7. ^Slr. Brown was one of

the founders of the Brown &: Zortman ;Machiner}- Company,

Pittsburgh, Pa., and has been associated more recently with

the Davis Machine Tool Company of Rochester, N. Y.

H. E. Chilcoat, who was recently made manager of the

Clark Car Company, manufacturers of the Clark extension

side dump car, was bom in Orbisonia, Pa., and received his

early education in the

public schools at that

place. In 1900 he went

to tlie Pittsburgh dis-

^^ trict, entering the em-

/S^^^^i" ^H P^'^y °^ ^^ Pennsyl-

vania Railroad as ma-
chinist helper and
served successively as

^—•f-^^^^^ work inspector, gang

>_|g|^^^^^ foreman and foreman

^^^. ^^^^^^^ of the air brake depart-

^^^^|& ^^^^^^^^^
^^^^^P^^^^^^^^^HF he the com-
^^^^K^^^^^^^^^^V to enter

^^^^^^^^^^^^^K the

^^^t^^^^K/Kr ^^"^ Brake Company
^^^^^^^^^ as traveling inspector.

Shortly after joining the
H. E. Chilcoat Westinghouse organiza-

tion he was assigned to

the Southeastern district w-ith headquarters at Richmond, Va.

In 1910, he was transferred to the Pittsburgh district office

as representative, looking after the commercial interests of

the company in the district served by that office until August,

when he resigned to take up the duties of his present posi-

tion, with headquarters at Pittsburgh, Pa.

Lauren J. Drake, president of the Standard Oil Company
of Indiana, died at his home in Chicago on October 10.

Mr. Drake was born at Buffalo, X. Y., on January 29, 1846.

For years he was a director of the Standard Oil Company of

New Jersey, vice-president and director of the Galena Signal

Oil Company and active in other Standard oil properties.

John R. Edmonds, traveling representative of the Schroeder

Headlight & Generator Company, Evansville, Ind., has en-

tered the Engineers (Ry.), U. S. Army, at Ft. Benjamin
Harrison, Indianapolis, Ind. Mr. Edmonds is attached to

an operating railway regiment which is being organized to

assist in the operation of the U. S. Military Railways in

France.

A. G. Lapierre, until recently assistant in the North-

western regional director's office, has been appointed traffic

manager of the Chicago Pneumatic Tool Company, with

headquarters at Chicago, succc-cding E. H. Greene, resigned.

F. O. Southbrook, efficiency man with Jo.^^eijh T. Ryerson &
Sons, Chicago, has been appointed manager of the order and
production department of the same company, with head-

quarters at Chicago.

.\t a meeting of directors of the Safety Car Heating &
Lighting Company, the vacancy caused by the death of

Robert M. Dixon, president of the company, was not filled,

t)Ut W. L. Conwell, vice-president, was appointed executive

officer of the company with full powers of the president. At
a meeting of directors of the Pintsch Compressing Company,

J. A. Dixon, vice-president, was appointed executive officer

with full ftowers of the [(resident.

Charles E. Goodnow, fonnerly assistant sales manager of

the electrical and special wire department of the American

Steel & Wire Company, and more recently identified with'

building construction work in Washington and Brooklyn for

the army and navy, is now with the Page-Steel & Wire Com-
pany, 30 Church street. New York. :Mr. Goodnow's efforts

will be devoted to sales and service work for Armco iron

welding rods and "Copperclad"' electrical wire.

The Walter A. Zelnicker Supply Company, St. Louis,

:Mo., announces the appointment of R. H. Wilson as assistant

to the president, with office at St. Louis. Mr. Wilson, who
has been with the company for years, latterly as Houston,

Texas, representative, is succeeded there by E. O. Griffin,

formerly storekeeper and assistant general manager of the

International & Great Northern and more recently assistant

to the president of the St. Louis Southwestern in charge of

purchases.

W. ^V. Coleman, president of the Bucyrus Company, South

;Milwaukee, Wis., and T. H. S}-mington. president of the

T. H. S>-mington Company, Rochester, N. Y., have both

been appointed special representatives to the chief of ord-

nance, with office at Washington. Mr. Coleman will be in

charge of all matters relative" to the production of cannon,

carriages and their ecjuipment, appurtenances and accessories.

Mr. Svmington will have charge of artillery- ammunition,

metal components.

The Chicago Pneumatic Tool Company is contemplating

the construction of a reinforced concrete plant in Detroit,

Mich., which will be five stories in height, with a finished

basement, and will cost between $2007000 and $250,000.

The structure will be ISO ft. by 60 ft. The company also

will build a 45 ft. by 150 ft. extension to the erecting depart-

ment at its No. 2 plant at Franklin, Pa. The building will

be of brick and steel construction, and wnll cost about

So0,000. Bids are now being received on these buildings.

Lieut.-Col. Robert Patterson Lamont, president of the

.\merican Steel Foundries, who has been assistant chief in

the procurement division of the ordnance department of the

army, has been pro-

moted to succeed Brig.-

Gen. Samuel McRob-
erts as division chief

of ordnance, with head-

quarters at Washington,
D. C. His militan,'

rank, however, con-

tinues the same. Col.

Lamont was bom at

Detroit, Mich., on De-
cember 1, 1867, and
graduated from the

University of Michigan
in 1891. After leaving

college he was engaged
as engineer of con-

struction at the World's

Columbian Exposition
Liei.t..coi. R. P. Lamont

jj^ Chicago, and from
1892 to 1897, was sec-

retary and engineer of the contracting firm, Shailer &
Schinglau. He then became connected with the Simplex

Railway Appliance Company as first vice-president. In

1905, he was elected fir,st vice-president of the American

Steel Foundries, and was elected president in 1911.

Phillips We.sley has been appointed manager in charge of

the oxyhydrogen plant and sales office of the International

Oxygen Company at Pittsburgh, Pa. The company an-

nounces also that Jack Heller, long with L. Heller & Sons,

has joined its Xew York sales force, succeeding Mr. Bamitz.
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George Quelch, one of the staff engineers of tlic International

Oxygen Company, 115 Broadway, New York, sailed recently

for England to supervise the installation of a 4S0-cell plant

of unit oxyhydrogen generators for the British admiralt)'.

John P. Hopkins, chairman of the board of directors

of the Independent Pneumatic Tool Company, and former

mayor of Chicago, died in that city on Sunday, October 13.

He was ill only a few days and death was attributed to a

weak heart superinduced by an attack of Spanish influenza.

Mr. Hopkins was born in Buffalo, New York, in KS.^ScS.

He moved to Chicago in 1880 and accepted a position with

the Pullman Palace Car Company as a machinist. Later

he went into business for himself as a partner in the firm

of Secord & Hopkins, general merchandi.se, at Pullman, 111.

This venture proved successful and was the foundation for

a large fortune. Mr. Hopkins was a national figure in

politics. He served the unexpired term of Carter H. Harri-

son, Sr., as mayor of Chicago in 1893-94, and was several

times chairman of the Democratic National Committee.

Since the beginning of the war he has ser\'ed as secretary'

of the Illinois Council of Defense. In 1905 he became in-

terested in the Independent Pneumatic Tool Company and

was the largest stockliolder. He was one of the original

organizers of this company and was chairman of the board

of directors at the time of his death.

Robert M. Dixon, president of the Safety Car Heating &

Lighting Company, and of the Pintsch Compressing Com-

pany, New York, died at his home in East Orange, N. J.,

October 16, of heart

disease. Mr. Dixon had

been associated with

the Safety Car Heating

& Lighting Company

or one of its predeces-

sors since 1883. He
was born September 19,

1860, at East Orange,

N. J., in the house

where he lived at the

time of his death. He
was educated in the

public schools and

graduated from Stevens

Institute of Technology

in the class of 1881

with the degree of me-

chanical engineer. For

two years he was em- "" ^- °""'"

ployed with the Dela-

ware Bridge Company, of Trenton, N. J., leaving that

company in March, 1883, to become assistant engineer of the

Pintsch Lighting Company, which was merged with the

Safety Car Heating & Lighting Company in 1887, with Mr.

Dixon as chief engineer. He was elected vice-president of

the company on January 15, 1902, and became its president

in May, 1907, which office he held at the time of his death.

Mr. Dixon spent the greater part of his life in the field of

railway car heating and lighting, being identified with the

first application of steam from the locomotive for heating

railway passenger cars and with the development of gas and

electricity for lighting railway cars. He was also active in

the field of harbor and coast lighting. Mr. Dixon was a

member of the American Society of Mechanical Engineers

for 35 years. He was a trustee and a member of the finance

committee of the United Engineering Societies from 1917

until the time of his death. He was also active as an

executive officer of the New Y^ork Railroad Club from its

early days. He served as treasurer since 1903, prior to which

he was chairman of the financial committee. He was a

member of the executive committee of the club for 35 years.

Pulverized Fuel.—The Locomotive Pulverized Fuel

Company, New York, in Ijulletin No. 6 describes results ob-

tained from i)urning coal under stationary boilers with the

"Lopulco" pulverized fuel system.

PNEUArATic AND ELECTRIC TooLs.—The Independent
Pneumatic Tool Company, Chicago, has recently issued cir-

cular No. 27 illustrating and describing in convenient tabular

form the line of Thor j)neumatic and electric tools which the

com])any manufactures. These include the Thor cylinder

and turbine air drills, electric drills, pneumatic hammers,
pneumatic holder-ons and pneumatic sand rammers.

Welding and Cutting App.4r.atus.—The Bastian-.

Blessing Company, Chicago, has issued a 26-page catalogue

illustrating complete units of Rego welding and cutting ap-

paratus, and giving complete descriptions of the cutting and
welding torch details and the Rego diaphragm regulator de-

tails. The company's line of oxygen, acetylene and hydrogen
welding regulators and adapters is also illustrated.

Battery Charging Equipment.—The Cutler-Hammer
Manufacturing Company, Milwaukee, \\'is., has recently is-

sued a four-page, illustrated pamphlet describing the C-H
sectional battery charging equipment for electric vehicles and
industrial trucks. Some of the distinctive points claimed for

this kind of equipment are the adoption of a standard unit

as the basis for forming panels and groups of panels, and
the ability to make future equipment conform and be an
addition to present equipment.

Threading Machinery.—An attractive 78-page cata-

logue, No. 24, has been issued by the Landis Machine Com-
pany, Waynesboro, Pa., which is devoted almost entirely to

a detailed description of Landis bolt threading and screw

cutting machinery, but also briefly describes the Landis pipe

and nipple threading machine and the Landis pipe thread-

ing and cutting machine. It contains many illustrations of

the machines and sketches of the detail parts, as well as a

table of U. S. standard, Y, Whitworth and International

threads and a table showing cutting speeds per revolution of

head p>er minute.

Horizont-Al Boring M.achine.—A detailed description

of the Landis No. 35 floor type horizontal boring, milling

and drilling machine, illustrated with numerous photographs

of the assemljled machine and its parts, is contained in a 15-

page catalogue issued by the Landis Alachine Company,
Waynesboro, Pa. This machine has an almost universal

range of adaptability and may be used to bore, mill, drill,

tap, spline, oilgroove, or rotary-plane at one setting and when
a swiveling table is used, the work can be finished on all sides

without resetting. The catalogue also contains a sketch show-

ing a sectional view of the spindle driving and feeding

mechanism, with all of the details numbered.

Pipe Corrosion.—A paper entitled The Preservation of

Hot Water Supply Pipe in Theor}' and Practice, presented by

F. N. Speller and R. G. Knowlands at the annual meeting

of the American Society of Heating and Ventilating Engineers

and published in the journal of that society, has been re-

printed in a 24-page booklet by the National Tube Company,
Pittsburgh, Pa. This is a treatise on the subject of pipe

corrosion and of the factors controlling it, and the broad,

simple principles applying to ever)' case of corrosion are

briefly discussed with particular reference to hot water supply

systems. The discussion of the paper at the meeting is in-

cluded, and the text is illustrated with several sketches and
photographs.
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please send their requests on or before December 25 to the

New York office, 2201 Woolworth Building.

Improve

Air Brake

Maintenance

The manner in which the maintenance

of air brakes has been neglected has

necessitated the issuance of various

circulars by the Railroad Administra-

tion and others, urging greater care in this matter. The most

recent appeal is that from the Master Car Builders' Associa-

tion, which urges a closer observation of the interchange

rules and the standards of the association. This appeal is

printed in full elsewhere in this issue, with rules covering

maintenance of triple valves and brake cylinders. It is

hard to understand why air brake maintenance should have

been allowed to be neglected, for certainly the air brake is

a most important feature in successful train operation. Upon
it depends the safety with which trains may Ije operated, the

despatch with which traffic can be carried, and to no small

extent, the amount of fuel required to conduct transporta-

tion. There has been evidence of gross neglect of inspection

and repairs at terminal.?. Cases have been reported where

a reinspection of a train .showed a decrease of over 10 per

cent in the number of operative brakes in a train. This is

not only against the law, but is nothing short of criminal

neglect. Every effort must be made to bring conditions back
to normal and at the earliest possible moment, for serious

and expensive delays will result if this question is not given
the attention it deserves.

The Red Cross

Christmas

Roll Call

It is unnecessary to call to the attention

of our readers the remarkable work that

has been done by the American Red
Cross during the war. The Red Cross

has always had the reputation of quickly getting to the scene

of any great calamity and taking care of the sufferers. In
pre-war times, the average person thought of the organization

more in connection with hospital work than in any other
capacity. During the great war, however, it has been active

wherever there was suffering or need of help. Its work
during the period of reconstruction promises to be as im-
portant, or even more important, than during actual warfare.
Relief must be extended to those peoples that have been driven
from tlieir homes and who can now return to their native
places and gradually re-establish themselves with the help
that they may receive through the Red Gross. Then, too, the

great problem mu.st be faced of reclaiming those who have
been injured and crippled.- In the week beginning December
16, the American Red Cross is- to hold a "Roll Call." This
is not a drive for funds, but is rather an attempt to enlist

ever}' American, that is not now in the armed service of the
United States, in Ijecoming actively identified with the Red
Cross movement -which in tlie months to come will have to

play a large part in the effort to repair the ravages and
damages of the war and to supply the necessary aid to the

thousands that may need it. The U^d Cross needs the inter-

641
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est and support of every red-blooded American and, on the

other hand, every American citizen should feel honored in

being identified witli it.

. The pilot is usually considered one of

D^^""" tl^e unimportant parts of the locomo-
Long Pilots on

-^.^^^ ^^^ ^^ ^ ^^^^ .^ receives but scant
Locomotives

attention. An incident recently came

to our notice that shows the necessity for giving some atten-

tion to the design of the pilot. On account of lack of space

in the roundhouse a locomotive had been backed on a spur

track. \\'hen it was to be put in the hou.«e it did not have

steam enough to move. Tlie pilot was so long that the switch

engine which was to haul the locomotive out could not get

it without bending the foot board, and it was necessan.- to

make a trip to the yard, pick up a car, switch the locomotive

into the house and set the car back in the yard. Inquiry-

developed tliat this awkward maneuver was of frequent oc-

currence.

In the earlv days of railroading in this countr,' the pilot

deserved the popular title of cowcatcher. Some roads still

have trouble with live stock on the right of way but this is

hardly sufficient reason for retaining the type of pilot used

SO vears ago. Short pilots are as good if not better in clear-

ing obstructions from the track. If the point of the pilot

does not extend to the face of the coupler knuckle locomo-

tives can be coupled with the pilots together, which is par-

ticularly desirable to facilitate handling on roundhouse

tracks. Metal pilots are superior to wood as they can be

made much stronger and if damaged usually require only

to be straightened, while a wooden pilot which has met an

obstruction is seldom worth repairing. The only explana-

tion for the survival of the long wooden pilot seems to be

adherence to custom. The short metal pilot is so obviously

superior that it is hard to understand why its use has not

become practically universal.

One important . mission the Railroad

p .

"'
p"!! Administration can perform before it

ngme ai u
passes out of existence is to formulate

epo' s
a code of rules to be used in the de-

termination of engine failures and put it in force on all

railroads under its jurisdiction. The chief purpose of the

mechanical department is to provide adequate and well main-

tained equipment for carpiing the traffic. The success with

which it does this is measured by the amount of equipment

kept in repair and the performance it gives on the road. In

order to obtain an idea of the locomotive performance on two

different roads, questions are asked frequently regarding the

miles per engine failure. Under existing conditions this is

highly misleading, for the definitions of engine failures and

the degree of accuracy by which they are obtained are so

much at variance that no fair comparison can be made. The
Traveling Engineers" Association at its recent convention

brought this point out clearly and its committee stated defi-

nitely what should constitute an engine failure. It recom-

mended the follo^ring two definitions:

"1. All delays waiting for an engine at an initial terminal.

except in cases where an engine must be turned and does not

arrive in time to be despatched and cared for before lea%nng

time.

"2. All delays on account of engines breaking down,
running hot. not steaming well, or having to reduce tonnage

on account of defective engine, making a delay at a terminal,

a meeting point, a junction connection, or delaying other

traffic."

These are supplemented b}' 13 items which should not be
considered as engine failures, but which would not be needed
if rule Xo. 2 were correctly interpreted. There are op-

portunities and temptations to charge an engine with a

failure when the delay may be due entirely to other causes,

such as mishandling on the part of the crew, either engine-

man or fireman, excessive tonnage, weather conditions, or

any of a hundred possible causes, any of which may result

in poor engine performance and for which the engine or its

condition is least of all responsible. The Mechanical De-
jjartment of the Railroad Administration has unified the

classification of locomotive repairs; it likewise should estab-

lisii uniform classification of engine failures and provide

some fair method of reporting them to eliminate the possi-

bility of unjust charges.

F n • w k
There are two articles in this month's

J.

*
*

issue that bring out conditions in tlie

F II n • P •
s^'^op labor situation, that are of special

interest at this time. George N. De
Guire, general supervisor of ecjuipment for the Division of

Operation, in an address before the men at one of the im-

portant shops, which is abstracted on page 681 of this issue,

discloses the fact that deplorable conditions have existed in

some of the shops in the eastern territon.'. In the particular

shop at which this address was made he finds the effects of

unrestricted development of the labor organizations, for he

says, "I thought tlie government took over this railroad some-

time ago, but found that the employees, so far as this shop

was concerned, were still running it." He cautions the men
that the Railroad .Administration will not stand for any
such policy and says that, "Insubordination must cease, men
must obey orders," and advises the shop management to get

rid of the men in the shop who do not work the required

number of hours, "For we cannot afford to tie up machines

day after day waiting for some men who work only when
they please." No shop can be efficiently managed where

discipline does not obtain and discipline cannot be ob-

tained unless the men realize that the penalty for insubordi-

nation is discharge.

On page 644 a correspondent writes of the "Doughboy"
and the men who get the "dough 1"' He sounds a warning

of what may happen to the shop man who "has just been

drifting along in a 'don"t care" sort of way"' when the "Dough-
boys"" come home and are looking for a job. The old, old

law of supply and demand is still in operation and can never

be annulled. With mechanics and laborers released from

war work, and the soldier coming back to civil life, the man
who does not give a full day"s work for a full day"s pay had

better watch out.

Don't

Overlook

the Foremen

In tlie short period of 10 months in

which the Railroad Administration has

been free to develop and earn- out its

own policies, it has accomplished much
that is admirable in dealing with the problem of wages and
working conditions of railroad employees. It has secured

justice for many groups whose claims have heretofore re-

ceived comparatively little attention. There has been a

tendency, however, to overlook the case of the salaried fore-

men and supervising ofiicers of the mechanical department

shops, repair yards and roundhouses. These men have long

been underpaid and in addition to carr\-ing the burden of

responsibility incident to getting results wth poor or in-

different facilities, have been required to be on the job many
more hours than the forces which they supennse. No general

leveling up of wages furnishes adequate remedy for this

situation: unfortunately, many of the relative adjustments

of compensation, and the general adoption of the basic eight-

hour da}- and punitive overtime which have followed the

general wage increase effected by General Order No. 27 and
Supplement No. 4, have ser\'ed to increase the disparit}- be-

tween their conditions and those of the men under their super-

vision. Attention is drawn to this situation bv a corre-
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spondent in a letter appearing on anotlier page, in which he

refers to a national organization of foremen recently formed,

for the purpose of better presenting their claims to the Rail-

road Administration.

These men must not be overlooked. Although they do not

constitute a large class, tlie effectiveness of the efforts of all

the mechanical department forces depends in a large measure

upon the ability, foresight and enthusiasm they bring to

their tasks. If tlie exercise of diese qualities is to be secured

in full measure and tlie right material secured for the future,

they must be accorded equal consideration with the wage
earners.

Tust what effect recent events will have on the policy of

the Railroad Administration it is impossible to say and

what will be the ultimate disposition of the agencies it has

created is beyond conjecture. But it has the opportunity of

performing a permanent service, long needed, for the wel-

fare of die mechanical department by properly adjusting

the relation of the conditions of emploMnent of the foremen

to those of the men who are now so well cared for.

Director

General McAdoo
Resigns

On Xovember 22 Director General

McAdoo tendered his resignation to

President Wilson, to take effect Janu-
ary 1, 1919. During the slightly less

than 11 months of government control of the railways Mr.

McAdoo has wrought some extraordinan.- changes in railroad

conditions and to an extent which will make it exceedingly

difficult to return the roads to their private owners in the

condition in which they were prior to being taken over by

the government. Unfettered by binding federal laws, by the

Interstate Commerce Commission and by the various state

commissions, all of which have seriou.~ly hampered proper

development of the railroads in the past, he has pooled

facilities, completely rearranged traffic, and increased freight

and passenger rates. This unlimited power has made pos-

sible the handling of a greater amount of traffic than was
ever before handled by the railroads under private manage-
ment, with but very little increase in facilities. This has

been done, however, with an enormous increase in expense,

primarily due to the increases in wages, which it is estimated

will be between 5600,000,000 and §800,000,000 for the year.

Ha^'ing done these things, which were impossible under pri-

vate management and which will be impossible under future

private management unless conditions change radically, it is

plain to be seen that a sudden release of the railways to their

private owners would result in grave consequences.

The problem is exceedingly complicated. The President

admitted it in his discussion of the railroad problem before

Congress on Monday, December 2. He says, "It is a problem
which must be studied, studied immediately and studied

without bias or prejudice." He has no suggestion for a

solution. He points out three alternative courses, which in

effect are: First, to release the roads and permit them to

go back to the old conditions of private management; second,

establish complete government control with actual o\\Tiership

if necessar}-; or, third, to adopt an intermediate course of

modified private control under which wasteful competition
will be avoided and a certain degree of unification obtained,
"as for example, by regional corporations under which the

railways of definable areas would be in effect combined in

single systems." He has placed the entire matter in the
hands of Congress.

The clamor for actual government ownership is not now
as great as during the early part of the year. To what extent
this is due to the election of a Republican Congress, to the
sentiments expressed against government ownership by the
state commissioners at the convention in Washington^ and
to the resolution passed by the Industrial Traffic League, is

hard to determine. The American railroads, the greatest in

the world, have been built up under private ownership and
no other system holds out the same incentive to improve
service, and to develop economies in operation. If the historj:

of railroads operated under government control 'in other

countries is any criterion, the railroads in this countr}- would
never have been developed as they have been if competition
had been throttled by government control.

The heads of the railwa}s have already begun to consider
the problem. Representatives of 90 per cent of the rail-

roads in the United States met on December 4 and defined
desirable government regulation as that which "wiU pro-
vide imification of regulation in essential matters, insure
business treatment of the vast interests involved, attract ade-
quate capital and assure commercial, manufacturing and
agricultural interests of the countr}- transportation facilities

which shall keep pace with their growing interests, and deal
equitably with questions affecting wages and the working
conditions of railroad employees."

What is to be done with the railways is one of the most
important questions before this nation in its reconstruction
plans. The matter is in the hands of Congress, the rep-
resentatives of die people, and therefore in the hands of the
people, and Congress must be guided by the wll of the
people.

NEW BOOKS
Econnmical Use of Coal in Locomotiz'es. Prepared by the University of

Illinois under the direction of a special committee. 71 pages, illustrated,
6 in. by 9 in., bound in paper. Published by the Lniversitv of
Illinois. Urbana, 111., as Engineering Experiment Station Circular Xo S
Price 20 cents.

The Engineering Experiment Station of the University of
Illinois has undertaken to prepare for users of fuel certain
publications containing suggestions and ad\ace relating to

fuel conservation. The present circular has the purpose of
helping railway officials and employees in their efforts to
save coal. While it contains little that is new, it presents
a simple statement of the facts concerning the choice, dis-
tribution, storage, and use of coal, and offers some conser^'a-
tive suggestions concerning the ways in which coal mav be
burned economically. The saving of a piece of coal the size
of an ordinary egg on each scoopful of coal used in loco-
motives would amount to 1,500,000 tons a year. Even when
firing a freight locomotive on a heav)' grade, one less scoopful
of coal every fifteen minutes, or one less scoopful ever}- three
or four miles, would eft'ect a similar saving. A little more
personal interest on the part of railway officials and em-
ployees will reduce coal consumption even on railroads where
the practice is already excellent and where an earnest effort
is being expended to save coal. A study of the practice in
the use of fuel on the railwa}s, however, discloses many
means of effecting even greater economy. Colored illustra-
tions are included in the pamphlet to show results of
good and bad methods of firing. A clear discussion is given
of the heat and coal distribution throughout the locomotive
which is illustrated by well designed charts and pictures.
The facts presented in this circular have been compiled by
a special committee of the research staff" of the Engineering
Experiment Station, assisted by an advisory committee con-
si.sting of E. W. Pratt, assistant superintendent of motive
power, Chicago and Northwestern; W. L. Robinson, fuel
supervisor. Baltimore and Ohio; A. N. Willsie, chairman,
fuel committee, Chicago, Burlington and Quincy; Timothy
Shea, acting president. Brotherhood of Locomotive Firemen
and Enginemen; A. B. Garretson, president. Order of Rail-
way Conductors of America; W. S. Stone, grand chief.
Brotherhood of Locomotive Engineers; O. P. Hood, chief
mechanical engineer on Fuel Conservation, U. S. Fuel Ad-
ministration, and C. F. Richards, dean of the College of
Engineering and director of the Engineering Experiment Sta-
tion, University of Illinois.
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C O -M M IT N I ( A r IONS

VVOKKINC CONDIIKiNS Ol- \1 1- ( ;i I \ Mt • \ I •
DIIAKT-

MENT FOREMEN
ALBU^VEBt>UE, N. MCN.

To THK Editor:

Just ;i word of thanks from railroad supervisory forces

for the stand taken by your journal in support of adequate

compensation for men on the railroads of the United States

engaged in supervisory capacities.

There are organizations of the various branches of rail-

road employees^ who have had representatives in Wash-

ington engaged in an earnest effort to have salaries raised

for members of their respective branches. All have been

represented except the foreman, general foreman, general in-

spectors and their respective assistants in the mechanical

departments. All have received substantial concessions as

to working conditions and salaries except those just enumer-

ated. In order to properly bring before the Railroad Ad-

ministration the claims of mechanical department super\'isory

forces, an Association of Railroad Supervisory Foremen

was organized at St. Louis, Mo., on October 30, 1918.

Due to the combined efforts of your journal, and small

independent committees representing the foremen interested,

the question of salaries is being gradually adjusted to an

equitable basis. There are other glaring defects in the work-

ing conditions of mechanical department supervisor}- forces

which also need investigation with a view to correction.

One of these, and more vital than the question of salary,

is the twent\-four-hour day, and thirty-day month which 95

per cent of these men are required to adhere to.

Placing the super\'isory forces of tlie men not included

in the crafts—the clerical forces, the bridge and building

and water service forces—on a basic eight-hour day, has re-

sulted in officers figuring out where an eight-hour day for

these men will be sufficient, and also has eliminated un-

necessan- Sunday work. In approximately 95 per cent of

the various railroad shops and roundhouses in the countn,-,

it is found that on ever}- Sunday practically all the foremen

are on duty from three to twelve hours. The}^ are most

always dressed in their "Sunday clothes." just "hanging

around," waiting (under orders) for some possible con-

tingency to arise. The entire organization does not perform

enough duties collectively to keep one of them busy all day.

On this account ven,- few foremen have what could be called

a Sunday to tliemselves, to do with as they wish, at any time

during the year, except possibly at regular vacation periods

of fourteen days once a year.

One or possibly two of the foremen could take care of

all the business. If each foreman was designated to be on

dut}' his respective Sunday, to act as general foreman for

that day, to take charge of and be responsible for the en-

tire plant, it is easily seen that the excessive amount of time

on dut\- could be reduced without impairing tlie operation of

the railroads in the least. For instance, where there is a

general foreman and eight craft foremen it would be only

necessar}' for each one of them to be on duty every ninth

Sunday. The experience gained by the respective foremen

would be invaluable to both the railroad and the men when
a chance for promotion came.

To sum up the respective orders and supplements, allow

all the immediate supervisor}- forces of the Railroad Ad-
ministration a basic eight-hour day and twenty-six-day

mcmth, except those of the locomotive and car departments.

Were the supervisory forces of these departments placed on
an eight-hour basis, it would naturally follow that depart-

ment officers would figure out how little overtime was neces-

-.ir}' for these men to work in order to carry on the business.

.Now no attention is paid to the excessive number of hours

"11 duty, and in some instances the monthly salaried men are

ixpected to work more time in order to take the place of

hourly rated assistant foremen.

As this is a vital question, and must come up for investi-

gation, I hope you can give this commimication space.

H. Louis Hahn,
Seventh Vice-president. Internalioral .Association

Supervisory Railroad Foremen.

THE "DOUGHBOY" AND THE MEN WHO GET
THE -DOUGH"

CiiicAco. III.

To THE Editor:

Perhaps no class of men has received better consideration

by the Railroad Administration, in point of wage increases

and liours of labor, than those who are employed in the car

and locomotive departments. The government while prose-

cuting the war made ever}- eft'ort to satisfy labor at home,

and at the same time make the employment attractive from

a remunerative standpoint.

It was no doubt the intention of the director general to

stimulate the workers to greater output to meet the emergen-

cies that the war had thrust upon the United States. That
the major portion of these men have worked steadily and
put in many long hours is a fact, as evidenced by their pay
checks, and that men from other fields of labor have been

attracted to this particular branch of railroad service is also

true. To these two reasons—increased wages and an extra

amount of help—may we attribute the success of meeting in

a measure the needs of the times.

Xow that our army is being demobilized and millions of

the soldier boys will in course of time return to useful occu-

pations of a constructive nature, many changes will become

quite noticeable, and the fellow who had just been drifting

along in a "don't care" sort of way will soon begin to slip.

Why? Because our soldier boys in their intensive training

have become hardened and full of the American spirit

—

better known as "pep." They have learned to sleep out-

doors—at night before tliey slept they have seen the stars in

the sky, and at dawn as they awoke they have heard the birds

sing. They have learned from bitter experiences just what
camouflage is; there will be no deceiving these boys. Upon
their return they are going to demand of us the highest de-

gree of efficiency. This is a force to be reckoned with.

Qualification is going to hz a big factor when this huge

force of reconstruction gets back to work, and it behooves

each individual in these and other departments to take full

advantage of every opportunit}- in order to measure up to the

full requirements of his position. Economy of time and how
best to use it should prove an important lesson to all of us.

"Dost thou love life? Then do not squander time, for that

is the stuff" life is made of."—Franklin.

Our soldier boys have not been idle, they have read much
and studied hard, and have been trained to use weapons of

destruction, but to be used only against the common enemy
of mankind—those who would oppress. Xow the victory has

been won and after the bitter hardships and experiences of

warfare they are to return, work with us and live among us.

As they relate their many but varied experiences of the

"Doughboy" life, it is quite possible that those who worked

at home and received the "dough" ma}- soon forget and even

blush at the thought of any real or imaginary grievances,

but on the other hand may we not all become inspired with

their enthusiasm to turn in and do our bit in the reconstruc-

tion period now before us?

Emerson wrote: "Man's life is progress, not a station."

Moral—^Let us progress. X. H. C.



Locomotive Feed Water Heating
Discussion of the Exhaust Steam and Waste Gas
Methods of Preheating for Locomotive Boilers

BY H. S. VINCENT

THERE are in tlie locomotive two sources of preheat

available from which it is possible to derive economy,
these are exhaust steam and waste gases. The former

contains the greater quantit}- of heat and this heat is more
readily transferred to the feed water, but as the exhaust jet

is universally used for drafting tiie locomotive it is possible

to divert only a limited amount of the steam for heating pur-
poses. On the other hand from 20 to 45 per cent of the

heat in the fuel escapes as waste gases through the smoke
stack. This great loss would seem to offer a fertile field for

economy, but on account of the slow rate of transfer be-

tween this heat and the feed water, as well as the practical

difficulties in the way, little progress has been made in util-

izing this waste.

It is the desire of the writer to point out the extent of the

economies which may be realized from the preheating of

feed water by the two systems mentioned as well as by a

combination of these sjstems in series.

In order to present the matter in a way which may be

readily understood the calculations have been based on an

equipment suitable for application to a tj'pical high speed

passenger locomotive. The principal dimensions and char-

acteristics of the locomotive selected are given herewith.

Cylinders diaireter and stroke 27 in. bs' 28 in.

Driving wheels diameter 80 in.

Heatine surface evaporative 4.036 sq. ft.

Grate area 69.2 sq. ft.

Boiler pressure 205 lb.

Tractive effort (85 per cent boiler pressure) 44,500 1b.

Weight on drivers 202,880 lb.

Weight total eneine 309,140 lb.

Indicated hp., maximum 3,184
Boiler hp.. A. S. M. E. ruling 2,534
Drj- coal per sq. ft. grate, per hour max 170.5 lb.

Net cross sectional area, tubes and flues 1.321 sq. in.

Area exhaust nozzle 38.19 sq. in.

EXHAUST STEAM HEATING

Consider first the application to this engine of a feed

water heater using a portion of the exhaust steam as the

heating medium.

EFFECT ON THE NOZZLE AREA

The Statement has been made that a portion of the ex-

haust steam may be diverted for heating the feed water w^ith-

out necessitating a reduction in the area of the exhaust nozzle.

It can be demonstrated that this statement is not correct,
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through the noz/.lc, which is the force producing draft, then:

E = 0.5 l,381» = -148.000 foul pounds.
,12.2

This is the force required per second to create an effective

vacuum of 11.8 in. of water, when burning fuel at the rate

of 120 lb. per sq. ft. of grate per hour.

It will now be assumed that 15 per cent of the steam pass-

ing through the cylinders is diverted for heating the feed

water, this steam being taken from a point between the valve

and the nozzle, at a pressure of 1,3.7 lb. per sq. in.; having
this data it is possible to determine the area of nozzle needed
to produce the required draft w-ith the diminished weight

of steam.

Table I, columns 6 and 7 give the quantities W and E
for rates of combustion of 40 to 150 lb. dr)' coal per hour,

when producing the weight of steam shown in column 2 and
with the total quantity of steam produced passing through
the nozzle. It is evident that if the same rate of evaporation

and fuel consumption are to Im? maintained, with only 85 per

cent of the steam passing through the nozzle; in order to

S^*: "'

£ i|

5^

Be

10 20 so 40 so fO TO 80 90 lOO IIO /ZO 130 /CO ISO f60 fTO tgo

Fuel Consumption Per Sq. Ff. of Crafe P6r Hour

Fig. 2—Area of Nozzle in Square Inches for Various Rates of

Combustion

maintain the same kinetic energy, the speed of the steam

through the nozzle, or If must be increased.

Let -Vi =
54,400X-85

,600

the steam, and F^ equal the area of nozzle required to produce
the necessary draft, then will

W, = (/ M,
V .5 X

F,
M, V, 144

(4)
w,

The values of IFi and T^j, are shown by curves in Figs. 1

and 2 plotted over the unit fuel consumption. It will be

seen from these diagrams that the area of the exhaust nozzle

depends directly upon the economy given by the feed water

heater, and that for this locomotive to require the original

area of nozzle, the economy must be such as to reduce the

unit fuel consumption to approximately 68 lb. per sq. ft.

Fig. 3 illustrates diagrammatically the type of exhaust

Steam heater in w-hich the feed water circulates through
the annular passages between the inner and outer tubes, the

heating medium flowing through the inner tube and sur-

rounding the external surface of the outer tube. To provide
sufficient volume the pipes are arranged in pairs, six such
pairs or units forming tlu- heater. The feed water is forced

by a feed pump into the header at one end of the heater, it

then tlows in annular columns to the opposite header,

traversing the entire length of the heater and flowing thence

to the boiler. The heating medium (exhaust steam) is taken
from any convenient point between the cylinder and the

Fig. 3—A Type of Exhaust Steam Feed Water Heater

exhaust nozzle. It enters the heater at one end flowing

through the twelve internal pipes to tlie opposite header,

e-xhaust steam also enters the casing and surrounds the

outer pipes, the condensate being carried to any convenient

point.

For a heater of the dimensions shown in Fig. 3 the total

traverse of the feed water is 30 ft. and of the exhaust steam
in the inner channels, is approximately 6 ft.; the total heat-

ing surface in tubes is 71.22 sq. ft. As a modern boiler feed

pump will deliver 100 lb. of water against a boiler pressure

of 205 lb. for 1.75 lb. of steam, the total weight of water
per hour passing through the heater is 54,400 X 1.0175 =
55,390 lb. or 15.35 lb. per second.

The volume per foot of the annular space between a pair

W\ equal the required velocity of | .oi
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spheric pressure, consequent!}' while steam is present the

mixture cannot fall below 212 deg. The temperature range

of the heating medium is 247 deg.-212 deg. = 35 deg., and

the average temperature through the heater is .5(247-212)

= 230 deg.

To determine the amount of heat transmitted to the feed

water in its passage through the heater it is necessary to

consider the rate at which the heat flows through the tube
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Tlius at the aid of the first lincul foot the heat content

of the feed water is 28.08 + 5.16 = 33.24 B. t. u., cor-

responding to a temperature of 65.2 deg.

By a similar step by step process we find that at the end

of 30 lineal feet, the heat content of the water has increased

to 131.1 B.t.u. corresponding to a temperature of 163.3 deg.,

or a rise in temperature above feed water of 103.3 deg.

Fig. 6 curve A represents this rise in temperature and

Baoo

t»oo

1400

" llOO
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periniented with 1)\- Clement and Garland is 48.36 B. t. u.

The value of A' for copper as given in ^Marks' handbook is

220 B. t. u. Using the same thickness for the copper tube
as for tlie steel tube experimented with, the conductance of

the former is:

220 X 1.204
= 5.4S li.t.u.

48.36

The conductance of the steel tube is 1.204 B. t. u. We can
combine this conductance with that of the two films as es-

tablished by Clement and Garland, by taking the value
showii in Fig. 8 for a water velocity of 15.75 ft. per second.

It will be obsen-ed that the curve for the conductance of

the water film is approximateli' a straight line; while the

cur\-e for the combined conductance of tube and film drops

away as the velocity of the w-ater through the tube is in-

creased; indicating that the conductance of the metal in the

tube is not constant for all velocities.

Reading the values from the diagram, we have:

ductance of the copper tube will decrease with the velocity
in the same ratio, we have as the conductance:

Combining this conductance with that of the film, we have:

This gives the conductance of the metal in the tulie at the

given velocitv of the feed water. Assuming that the con-

The conductance in B. t. u. per sq. ft. of heating surface is

then, .243 X 3600 = 875, this agrees very closely with
the figure given by Mr. Basford, or 900 B. t. u.

900
Using the latter figure, we have = .25 B. t. u. con-

3,600
ductance; substituting this value in equation (6), we have
for the heater Fig. 3 with 30 lineal feet traverse, a final

temperature of 178.05 deg. with a thermal content of 145.93

B. t. u. This increase in temperature is illustrated by curve

E in Fig. 6. From the figures given it would seem that the

increased efficiency of the heater shown by ]Mr. Basford is

due chiefly to the higher conductance of the metal used.

{To be Continued.)

A. T. & S. F. 4-8-2 Type Locomotives
Heaviest of the Type Yet Built; Two of Similar

Design, Differing in Detail and in Fuel Used

IX
JUXE, 1918, the Atchison, Topeka S: Santa Fe re-

ceived from the Baldwin Locomotive Works, two !Moun-

tain type locomotives for use in passenger service, which

are designed to develop 54,100 lb. tractive effort. These en-

gines bear the road numbers 3700 and 3701, and although

they are generalh' similar in design there are a number of dif-

ferences in the details. Engine 3 700 is fitted for coal burn-

ing service and has the Baker valve gear, while engine 3701
bums oil and is equipped with the Walschaert valve gear.

velop a tractive efi'ort of 57,200 lb. A comparison of the

dimensions of the Santa Fe locomotives with those of other

notable 4-8-2 type locomotives is presented in the table.

Using Cole's ratios as a basis of comparison, the Santa Fe
locomotives have ample evaporative capacity, the boiler be-

ing something over 100 per cent in this respect. The grate,

how-ever, is relatively small, and has a rating of only 87 per

cent. In other words, the development of the maximum
horsepower which should be obtained from cylinders of the

One of the Two Mountain Type Locomotives Recentiy Buiit for th. Atclnison, Topel<a & Santa Fe

There are other differences which will be referred to later.

The fjroportions of these locomotives as a whole compare
favorably with any of the same type which have been built

heretofore. They are the heaviest of the type thus far built

and with one exception have not been exceeded in tractive

effort by any 4-8-2 type locomotives having driving wheels
of equal or greater diameter. The locomotives built by the
Norfolk & Western in 1916, with drivers and cylinders each
one inch larger in diameter than the Santa Fe engines, de-

size em])l()yed on these engines, at the rate of 3.5 lb. of coal

per horsepower-hour, will require an hourly combustion rate

of 138 \h. per sq. ft. of grate in.stead of the 120-lb. rate on
which Cole's ratios are based. The New York Central loco-

motives referred to in the table have a 98 per cent boiler,

with a slightly higher grate rating, and the Norfolk & West-
ern locomotives have a boiler between 80 and 90 per cent,

with a 90 per cent grate.

Ajjart from the changes incident to the use of different
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fuels, the boilers of the two Santa Fe locomotives are alike.

A conical ring is placed in the middle of the barrel, increas-

ing the shell diameter from 82 in. at the front end to 96 in.

at tlie throat. The firebox has a combustion chamber 45 J4 in.

long, and arch tubes are used in both the boilers. An arch

is fitted in tlie coal-burning locomotive, which is fired with

a Duplex mechanical stoker and is equipped with power-

operated grate shaker and fire door. On engine 3701 the

standard arrangement of Santa Fe oil-buming equipment,

with Booth burner, is used. The superheaters are of the same

size as those used in the Santa Fe 3160 class Mikado type

locomotives.

Flexible staybolts are applied in the breaking zones in the

sides, back and throat of the firebox, and in the sides and

bottom of the combustion chamber, while four rows of ex-

pansion stavs support the forward end of the combustion

chamber crown. In the case of such of the expansion-stays

Comparison of Principal Dimensions of Notable 4-8-2 Type
Locomotives

Road Santa Fe N. Y. C. N. & W. C.R.I.&P.

Year built 1918 1916 1916 1913

Tractive effort, lb 54,100 50,000 57,200 50,000

Total weiyht, lb 353,900 343.000 341.000 333,000

Weight on drivers, lb 227.700 234,000 236,000 224,000

Cylinders, in 28 by 28 28 by 28 29 by 28 28 by 28

Boiler pressure, lb. per sq. in 20O 185 200 185

Diameter of drivers, in 69 69 70 69

Evaporating heating surface, sq. ft. 4.790 4,430 3,984 4,117

Superheating surface, sq. ft 1.086 1,212 882 994

Grate area. sq. ft 71.5 66.8 80.3 62.7

as cannot be placed radially with relation to the outside shell,

bosses are electrically welded to the roof sheet in order to

provide a sufficient numl^er of threads for the staybolt

sleeves.

The main dome is located immediately in front of tlie com-

bustion chamber, while the auxiliary dome is farther for-

ward on the conical ring. This dome is placed on the left-

hand side of the boiler over a 17-in. opening, the center of

which is 14 in. from the longitudinal boiler center. The
opening thus clears the dry pipe, and permits easy entrance

to the boiler for inspection purposes.

The dynamic augment in rail pressure due to the effect

of the counterbalance, is kept within reasonable limits by

using comparatively light reciprocating and revolving parts

made of special materials. The piston heads are steel cast-

ings of dished section, while the piston rods, main rods, side

rods and main crank pins are of Xikrome steel. The piston

rods are of the extended type. The crossheads interchange

with those of the 3160 class Mikados and are of the Laird

type, with comparatively light bodies of .40 per cent carbon

steel. Fifty per cent of the weight of the reciprocating parts

is balanced. The driving-wheels are fitted with Mansell tire

retaining rings.

Locomotive Xo. 3700, with the Baker valve motion, is

equipped with piston valves of the Santa Fe standard design

and with the Ragonnet t\'pe B power reverse mechanism;
while locomotive Xo. 3701, which has the valves operated

by the Walschaert motion, is equipped with the American
Balanced Valve Company's piston valves and the Lewis
power reverse .gear.

The running gear details include several features of in-

terest. The main frames have a width oi Syi in. and the

upper and lower frame rails between adjacent pairs of driv-

ing pedestals are united by vertical ribs, which are cast in

one piece with the frame and greatly increase its strength in

a vertical direction. These ribs support the equalizing beam
fulcrum pins. The frames are braced transversely at each

pair of driving pedestals and also midway between the ped-

estals. Long journals with driving boxes of the Cole type

are used on the main driving axle and the shws and wedges

interchange with those of the 3160 class Mikados. The rear

frame is of the Commonwealth cradle pattern, and in this

case is used in combination with the Delta trailing truck.

Locomotive No. 3700 is equipped with a leading truck of

the Economy constant resistance type, while the leading truck

of No. 3701 has three-point suspension swing links and a

one-piece, cast steel frame in lieu of a frame of the built-up

design generally used.

The guide-) oke and valve motion bearer of each locomo-

tive are braced to the boiler by heavy wrought iron rods hav-

ing jaws on tlieir upper ends which are pinned to brackets

studded to the boiler shell. These brackets are fitted against

external liners riveted to the boiler shell. Ample strength is

thus provided in a vertical direction, while provision is made
for lateral movement due to the expansion and contraction

of the boiler shell.

The tenders have six-wheel trucks and one-piece, cast-steel

frames and the details interchange with those of the Mikado
type locomotives previously mentioned.

Although these locomotives represent a t}pe that is new to

the Santa Fe system, and are in a certain sense experimental,

their design is based on that of locomotives which are giving

satisfactory results on this road, and no radically new feat-

ures are embodied in their construction. Few railways in

this country present more difficult operating conditions than

the mountain divisions of the Santa Fe, where there is an ex-

cellent field for demonstrating the capacity and efficiency of

the ^ilcuntain type locomotives in general, in heavy passen-

ger service.

The table which follows presents the principal dimensions

and data pertaining to these locomotives:

General Data

Case 4 ft. 8!^ in.

Service Passenger
Fuel Oil, soft coal

Tractive effort 54,100 lb.

Weicht in working order 353.900 1b.

Weight on drivers 227,7001b.
Weight on lealin.? truck 65.700 lb.

Weight on trailing truck 60,500 lb.

Weight of engine and tender in working order 587,600 lb.

Wheel base, drivini? 18 ft.

Wheel base, total 39 ft. Sin.
Wheel base, engine -ind tender 76 ft. SH in.

Ratios

Weight on drivers -?- tractive effort 4.2

Total v;eight H- tractive effort 6.5

Tractive effort X diam. drivers -^ equivalent heating surface*. .581.5
Equivalent heating surface* H- grate area 89.8
Firebox heating surface -^ equivalent beating surface,* per cent. .5.8

Weight on drivers -^ equivalent heating surface* 35.5
Total weight -f- equivalent heating surface* 55.1
Volume both cylinders 19.9 cu. ft.

Equivalent heating surface* -r vol. cylinders 322.6
Grate area -^ vo'. cylinders 3,6

Cvlindcrs

.Simple

IVhc

Dr diai .69 i

ins, thickness of tires , i'/i in.

Driving journals, main, diameter and length 12 in. by 20 in.

Driving journals, others, diameter and length 11 in. by 12 in.

Engine truck wheels, diameter 33 in.

Engine truck, journ.-ds 7 in. by 12 in.

Trailing truck wheels, diameter 47 in.

Trailing truck, journal? 9 in. bv 1 4 in.

Bi-iler

.200 lb. per sq.

ring.

Style
Working pressure
Outside diameter of first

Firebox, length and width 122'^ in. by 84J4
Firebox plates, thickness. .. .Sides, back and crown, 5^ in.: tube, -fg i

Firebox, water space Front and sides, 5 in.; back, 4Vj i

Tubes, number and outside diameter 253— 2'/S i

Flues, number and outside diameter 43

—

5'A i

Tubes nnd flues, length 21 I

Tlentiuc surface, tubes and flues 4.416 sq. 1

Ilcaiin:.' ^urf.-K-r. liichox, including arcb tubes 374 sq. i

I h;.fiiir Mil-fare. t,,lal 4,790 sq. i

.Sn|.i rliralci hc.liiiK surface 1,086 sq. i

ICil'iivalerit heating surface* 6,419 sq. 1

Grate .aiea 71.5 sq. 1
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Tcn'lcr

Tank Water bottom
Frame Cast steel

Weight 2J3.700 lb.

Wheels, diameter 33 in.

Journals, diameter and length SI2 in. by 10 in.

Water capacity 12,000 gal.

Oil capacity 4.000 gal.

•Equivalent heating surf:^ce — total evaporative heating surface -t- 1.5

times the superheating surface.

SUPERHEATER LOCOMOTIVE
PERFORMANCE*

Superheating as adapted to locomotive service established

itself as practical, simple and economical several years ago.

So much evidence has Ijeen presented from time to time,

showing the benefits derived from superheating, that the

case is well proven, and further substantiation here is out

of place. Our problem is one of maintenance and opera-

tion, one of getting full measure of return out of the 25,000

superheater locomotives in service in the United States.

They are capable of returning or saving 20 per cent to 25

per cent in coal per unit of work done; they are capable of

doing 25 per cent to oO per cent more work per locomotive

tlian similar saturated steam locomotives, either by hauling

heavier trains at given schedules, or given trains at faster

schedules. These are positive and direct returns that have

been established under day by day operating conditions

and are to be expected at all times.

Now, more than any time in the past, is it imperative

that locomotives should be kept in a condition to sustain

100 per cent operating load. Every hour of high priced

labor must be made to produce the most, and not wasted

in working out some uncertain guess. In the same way
every pound of expensive material must be made to earn

its high cost; that is, locomotives should leave the freight

yard fully loaded to a rating of higher authority than that

provided by the ability of a poor foreman. The emergency

of the times demands that full measure be returned from

every unit emplo}-ed. Incompetence and carelessness have

no place in the present emergency. Locomotives must be

operated and maintained by those who kno'v and who will.

Tlie full measure of the superheater locomotive is 100 per

cent of its rating at all times on a minimum consumption

of coal and water.

To illustrate more clearly what is meant, the committee

takes the liberty of abstracting a recent paper by C. ISI.

Darden, read before the Southern & Southwestern Railway

Club. Tests of a ISIikado type locomotive developed that

a change of 3^ in. in the diameter of the exhaust tip in-

creased the lirebox temperature about 400 deg. by increas-

ing the draft, thereby providing more complete combustion,

with a resultant saving of S5 7,000 in coal per year. The

locomotive seemed to be performing satisfactorily before the

change, with no complaint from the crew. Adjustment in

the valve gear showed an increase of 7.8 per cent in draw-

bar horsepower; thus permitting tliis locomotive to haul the

same tonnage at a higher sustained rate of speed or a pro-

portionate increase in tonnage rating at the same rate of

speed. There are several engines of this type in the same

class, which multiplies the benefit to the railroad.

Similar investigation of a Ten-wheel locomotive which

had been converted by the application of a superheater, in-

dicated changes which, when carried out, improved the coal

economy Q.Sper cent and also resulted in making up 34

min. on a schedule previously involving delays of over SO

min. The engine is now hauling three additional cars and

burning less coal.

farts of superheater locomotives which may affect econ-

omy should be very carefully watched for proper size and

'Abstract of committee report presented at the 1918 convention of the

Traveling Engineers' Association.

adjustment. Air openings in ash-pans on many locomotives

arc insufficient. Grate designs are not adaptable to the kind
of fuel burned. Exhaust nozzle size and location bear a
direct relation to fuel economy. Front end arrangement
and adjustment, with special attention to the prevention of

steam or air leaks, furnish opportunity for improvement in

many cases. Stack design, size and location, can be given

closer attention with profitable results. Many other items

might be enumerated constituting things that it is more con-

venient to get along with than to correct, as the engine prob-

ably runs satisfactorily to those who do not have the owners'

interests particularly at heart. Attention to them, how-
ever, would increase the earning power of the machine for

the operators and move more freight.

Just as any machine requires care and attention to keep

its production at a maximum, there are certain fundamen-
tals in maintenance and operation which are essential to

tlie 100 per cent performance of the superheater locomotive.

They are easy to comprehend and simple to carPi- out, but

to insure 100 j>er cent perfonnance they must be kept con-

stantly in mind and continuously carried out by both shop

and enginemen.

IMPORT.A.NXE OF CORRECT M.MNTENANCE

Correct maintenance in the back shop and the engine

house is essential to the best operating results on the road.

Unless a locomotive is turned out in first-class condition,

first-class performance, from an operating standpoint, can-

not reasonabl}- be expected from it. The superheater re-

quires a minimum of attention to keep it in good condi-

tion. If it is not given this attention, the superheater may
be injured; but the performance of the locomotive certainly

will be injured.

CLEAN FLUES

Examine a piece of metal that has been lying in a bed

of cinders and note the corrosion that has taken place.

Imagine that there is added to this corrosion the effects of the

high temperature reached by cinders, soot and clinkers, which

are lying in a boiler flue, and vou will have an idea of the

Distorted Ends of Superheater Units. One Result of

Stopped-Up Flues

conditions imposed upon superheater units when the flues

are not kept clean. A continuation of these conditions is

likely to result in burned and warped unit pipes, and burned-

off unit bands and supports, permitting the unit to vibrate

in the flue. Sooner or later this will necessitate repairs to

the superheater, which will require the locomotive to be held

out of service. This might be called the indirect result of

not keeping the flues clean; the direct result is the shutting

off of part of the hot gases from reaching the superheater

units and also the evaporative surface of the flue; the amount

of superheat in the steam falls off and the effective per-

formance of the locomotive is reduced. If the flue becomes
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completeh" stopp>ed up, the effect is aggravated. One large

flue of a 2 5 -unit locomotive superheater stopped up in this

way, reduces the capacity of the superheater 4 per cent and
the total superheating capacit)' falls off 4 per cent more for

ever}- additional plugged flue.

There should be no need of a remedy for this condition;

what is required is a preventative. Thorough, systematic,

regular cleaning of all flues, large and small, obviates the

difficulties resulting from plugged flues. Spasmodic, half-

hearted poking with a rod at one or two flues which appear

to be the worst is not flue cleaning. Correct flue cleaning

must be a matter of shop routine. Don't wait to clean the

flues until there is a steam failure and a delayed train.

Keep them clean all the time and prevent the failure. It

is not only the cheapest in the long run, but it is the easiest.

To knock a little clinker ofi" one or two units, and blow a

small accumulation of soot and cinders through into the

front end with a Js-in- pipe on the end of an air hose is a

small job. However, with 15 or IS large flues and 40 or

50 small ones plugged solid with cinders for several feet

and the cinders embedded around the superheater units so

that a bar has to be used to loosen them, the job of flue

cleaning assumes considerable proportions. It is preven-

tion that is needed; not cure.

M.\IXT.\rN"IXG SUPERHEATER UNITS

There are two main considerations bearing on the main-
tenance of tight joints between the superheater units and the

header; correct grinding of the unit ball ends and their seats

in the header; and the quality of the material and manu-
facture in the unit clamp bolts. It must be borne in mind
that while the unit end is spherical, with a radius of 1 1/16
in., the header seat is not spherical, but conical, v.ith an

angle of 45 deg. The ball end, when correctly ground, has

a line bearing of 1/32 in. to 3/32 in. wide in the header

seat.

In repairing these joints, it is seldom necessan,- to remove

any metal with a cutting tool, unless the seats are

scored or cut, and then only enough metal should be re-

moved to true up the seats. In the great majority of cases,

a light grinding with the soft metal grinding process will

restore both the header seats and the unit ends to a good

bearing. With correct grinding of these seats, the key to

tight joints lies in the unit clamp bolts. These should have

a tensile strength of not less than 100,000 lb. per sq. in.,

and an elastic limit of not less than 75,000 lb. per sq. in.,

and the nuts must be capable of developing the full strength

of the bolt. When bolts of ordinary iron, of low tensile

strength are employed, the material has not the necessary-

strength to resist the force applied by a man in setting up

the nuts with a wrench, so that the bolt stretches, the ball

end does not seat tightly in the header, and a steam leak

results.

The bands and supports which hold the unit pipes to-

gether and the unit in its place in the flue are important

factors in maintaining tight joints at the header. The sup-

ports not only hold the pipes together, but support the imit

in its correct position in the flue. The correct application

of bands and supports is vitally important. If bands are

applied where supports should be, the unit will not be sup-

ported firmly in position clear of the walls of the flue, but

will lie on the bottom and vibrate when the locomotive is

in motion. This vibration places a strain on the joint at

the header and may result in steam leaks at this point or

in damage to the imit pipes.

The effects on locomotive performance of steam leaks in

the front end need not be dwelt upon; they are familiar to

any one who is familiar with the locomotive and are easily

prevented by giving them proper attention in shops and

engine hou.=c-s.

Consider for a moment what happens in the locomotive

witli a hot fire in the firebox if the crown-sheet is permitted

to become dr}-. A similar condition exists with the imits

when the throttle is closed in a superheater locomotive which

has no damper. The same condition applies when the

throttle is closed and the damper has been fastened in

the open position. When the throttle is closed, steam ceases

to flow through the superheater units and there is then noth-

ing to absorb any heat which may be delivered to the unit

pipes. If the hot gases continued to flow through the large

flues, particularly with the locomotive drifting at high speed,

the units would become overheated. \\"hile damage might

not be evident after a single occurrence of this kind, con-

tinued overheating ^vill break down the structure of the

material and damage the units.

The location of the damper in the smokebox is such that

it controls the flow of gases through the large flues, and

when the throttle is closed the damper automatically shuts

off tlie flow of gases through these flues and protects the

superheater. When the throttle is opened, steam is auto-

matically supplied to the damper cylinder and the damper

opens. In switching locomotives, where the boiler is very

generally in use when the throttle is closed, it has been found

desirable to operate the damper with steam from the blower,

and the damper is then normally open except when the

blower is in use.

The damper mechanism is ver\' simple and requires but

little attention to keep it in good working condition. Given

that little attention, it performs its functions and aids mate-

riallv in securing the best performance from the locomotive.

A most pernicious practice is that of fastening the damper

in the open position. This practice completely defeats the

object of the damper. The damper, properly installed, of-

fers no interference to the draft, and attention to its few-

maintenance requirements insures its continuing to fimction

correctly. Fastening the damper in the open position to

correct a bad steaming condition that is due to neglect of

flue cleaning removes the protective feature from the super-

heater units and does not remove the cause of the trouble

There is nothing to be gained from this practice and the

locomotive's performance may be seriously affected because

of damage to die superheater units.

Freezing of damper cylinders, sometimes the cause of

difficult}- in cold weather, is easily prevented by thoroughly

lagging both the steam supply and the drain pipes. These

pipes should be free from pockets which would permit the

collection of moisture.

THE EFFECTS OF HIGH WATER

The economies resulting from the use of superheated

steam depend on the temperature to which tlie steam is

superheated. Steam vnth 250 deg. of superheat will give

better results than steam with 150 deg. The superheater

will evaporate water; but it cannot do so and at the same

time superheat steam. Acting on the assumption that the

water level can be carried at the top of the glass in a super-

heater locomotive, is putting the superheater to work as an

auxiliary evaporator or boiler. Water cannot be super-

heated; it must first be turned into steam, and every square

foot of surface that the superheater gives up to the evapora-

tion of water, carried over through the throttle and dr>' pipe^

is lost from the purpose of superheating. Carrj ing the water

at a level which results in priming reduces the superheating

capacity of the .superheater and injuriously affects the loco-

motive's performance.

This practice has another bad effect. As a boiler accu-

mulates scale, so does a superheater when it is made to da

a boiler's work. The scale formation in the superheater

units may become thick enough to insulate the steam pass-
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inj; through the units so that it cannot absorb the necessary

heat from the pipes, and again the locomotive's performance

will fall off.

In the operation of superheater locomotives, the water

should always be carried as low as the service conditions

will pennit. It should be impressed on hostlers and others

who move locomotives around shops and terminals that flood-

ing the boiler is bad practice. It will result in water go-

ing over into the superheater under conditions favorable

to the formation of scale; it also encourages leaky units,

botli of which are followed by a falling off in the perform-

ance of the locomotive when it is on the road.

LUBRICATION AND DRIFTING

The successful lul)rication of superheater locomotives

presents no very difficult problem. Careful study of con-

ditions will generally indicate their cause and suggest means
of overcoming it. So-called carbonization of oil in the

cylinders is caused by the admission of air when the cvl-

inder,-; are at temperatures above the flash point of the oil

and by unconsumed gases being drawn into the valve cham-
bers and cylinders through the exhaust. The practice of

drifting with a slightly opened throttle should always be
followed. The use of oil having a flash point above the

temperature of the steam is also recommended. Experience
lias demonstrated that the admission of oil to the valve

chests only does not provide the necessary lubrication for

the cylinders as satisfactorily as when oil is fed directly to

them.

.A. ver\- important consideration in the lubrication of super-

heater locomotives is the fitting of piston and valve rings.

The material used in bushings and rings should be of the

best; and the rings should fit the walls and not too tightly.

The bore of a cylinder or valve chest, when new, is round,

and the rings should be turned round to fit the bore. Turn-
ing the rings too large, and then cutting a piece out and
springing them into place results in an oval ring in a round
cylinder.

Experience has demonstrated that careful fitting of rings

of a good grade of material; the use of the throttle, open
slightly, when drifting; and the delivery of oil directly to

the cylinders as well as to the valve chests will prevent

lutirication troubles on superheater locomotives.

THE PROBLEM AND ITS SOLUTION

Clean flues, dampers in good operative condition, units

well maintained, water carried at the right level—all of

these must be. And the}' can be, easily, if every one will

do his share. Prevention must be borne in mind and acted

on b}' all. Tliere is no other machine of which it is more
true than of the locomotive that '"an ounce of prevention

is worth a pound of cure." Prevent plugged flues by clean-

ing them regularly, when cleaning them is only a little job;

prevent disabled dampers and damaged units by reporting

and having completed the little jobs; carry the water at a

reasonable level and prevent a loss in superheater capacity;

drift with the throttle cracked and prevent lubrication diffi-

culties. Prevention is easy and economical. Cure is diffi-

cult and expensive; it means overtime, delay and loss of

service engine-hours.

The items that have been considered for the most part

pertain in particular to the superheater, but the importance

of other things must not be overlooked. Correct steam dis-

tribution, absence of steam leaks, good maintenance of ma-
chinery and proper drafting are all matters of as vital im-

portance to the superheated as to the saturated steam loco-

motive. But in these, as well as in those features which

are more closely related to the superheater, the policy of

prevention b}- overcoming small difficulties when they are

small, is the simplest and easiest way to produce the results

which must be obtained. On the roads which followed this

policy, there was a minimum of difficulty experienced last

winter. Their example lies before us and all must begin

to ])rofit by it now in order to realize the best performance
from the superheater locomotive during the winter ahead.

The report was signed by Joseph Keller (Lehigh Valley),

chairman, Frederick Kerby (Baltimore & Ohio), Hugh
Gallagher (Atchison, Topeka & Santa Fe), J. A. Cooper
(Erie), and W. A. Buckbee (Locomotive Superheater Com-
pany.)

DISCUSSION

Joseph Keller, chairman of the committee, after reading

the report s])oke of some tests that were made regarding the

lubrication of superheater locomotives which were not com-
pleted in time to be included in the report. A vacuum gage

was applied to the valve chamber at the point where the relief

valve is usuall\' located, to determine the amount of vacuum
ol)taining under varying conditions. The tests were made
on Pacific and ^Mikado locomotives having a 1-in. and a

1'4-in. steam pipe leading to the cylinders for the purpose

of admitting steam while drifting. In a test at 45 m. p. h.,

with the drifting valve wide open, the vacuum varied from
26 to 36 per cent. With the valve closed it increased to 50
and 66 per cent. In some cases a vacuum of about 80 per

cent was obtained with the drifting valve closed. In every

case the amount of vacuum was considerably greater with

the drifting valve closed than when the steam was being

admitted to the cylinders through the drifting valves. This
indicated diat regardless of the fact that drifting valves are

used there is an opportunity for the cylinders to suck in

gases from the smoke-box. An analysis of the carbonization

found in the valve chamber of the Mikado locomotive showed
that 27.72 per cent was oil matter, 23.17 per cent was iron

and 59.11 per cent was coke. This shows that the walls are

abrazed and iron fillings contribute to the carbonization mat-
ter. It also shows that some of the smoke is drawn back
through the exhaust nozzle. These tests indicate the neces-

sity of preventing a partial vacuum forming in the cylinders.

F. P. Roesch, fuel supervisor of the Railroad Administra-

tion, spoke of some tests made on the El Paso & Southwestern

in which it was found that it required a 2-in. steam pipe to

keep the cylinder drifting valves closed while the locomotive

was drifting, and that the supply of steam for this purpose
was very large. He suggested that steam be admitted to the

exhaust side of the piston in an endeavor to Ijreak the vacuum
and at best to dilute the gases drawn into the cylinders. As
an example of this he referred to the operation of the old

time water brake. He spoke of the necessity of properly

maintaining superheaters and of the importance of not car-

r\ing the water in the boiler too high. He told of having

found superheater units "repaired" liy plugging them at the

beader with blind gaskets. This is, of course, bad practice

and should not be tolerated.

F. Kirby, Baltimore & Ohio, called attention to the fact

that a leaky front end door or steam pipe will greatly affect

the efficiency of tlie superheater. He was very much in

favor of the use of pyrometers in order that the engine crew
may better watch the performance of the locomotive. It

also gives an indication of the condition of the locomotive.

If the proper degree of superheating is to be obtained, the

efficiency of the locomotive will be greatly diminished by
keeping the water too high in the boiler. This not only

reduces the efficiency of the superheater but injures the

superheating joints. The hostler is responsible for a great

deal of this trouble. The proper level for the water should

be found and marked on the glass. In commenting on
cylinder lubrication he has found by tests that unless the

valves are in good condition the cylinders will not be properly

lubricated. He has found that it is best gradually to close

the throttle on superheater locomotives when coming to a

stop. The maintenance of the superheater will be greatly
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increased if the locomotive is not handled properly. On the

Baltimore & Ohio each fuel supervisor is provided with a

pxTometer which is applied to locomotives not performing

properly as the occasion demands.
Odier members spoke of the necessity for proper mainte- efficiency of the locomotive.

nance of superheater locomotives if the full efficiency of the

superheater is to be obtained. One member has found that

the cooling of the fire in order to prevent popping reduces

the degree of superheat sufficiently to affect materially the

Railroad Administration News
Director General McAdoo Resigns; Car Orders Held

Up; Circulars from Washington and the Regions

WILLIA:\I GIBBS McADOO has resigned as director

general of railroads, effective on January 1, 1919, or

upon the appointment of his successor. He an-

nounced on November 22 his intention to retire to private

life and, after a period of rest, to resume the practice of law

in New York City.

Mr. McAdoo"s reasons for the step, as given in his letter

to the President, were that for almost six years he has worked
incessantly under the pressure of great responsibilities, whose
exactions have drawn heavily on his strength, and that the

inadequate compensation allowed by law to cabinet officers

and the very burdensome cost of living in Washington had
so depleted his personal resources that he must, for the sake

of his family, get back to private life to retrieve his personal

fortune. He has received no compensation as director gen-

eral of railroads and under the law could not be paid a

salary for that office in addition to his salary as secretary,

of $12,000 a year, although he has fixed the salaries of mem-
bers of his staff and of his federal managers at figures greatly

in excess of his own and is paying his regional directors

$40,000 and $50,000 a year.

Mr. McAdoo's announcement of his resignation was totally

unexpected and even leading members of his railroad staff

appear to have been kept in ignorance of the plan until after

it had been given to the press. In spite of the strong rea-

sons officially stated, a flood of .speculation was aroused as

to the possibility of other motives actuating the step and
naturally many political considerations were advanced. The
most common suggestion of this character was that Mr, Mc-
.\doo intends to become a candidate for President in 1920,

and that he is now retiring, at tlie pinnacle of his success

both in his handling of the country's finances and in his

management of the railways under war conditions, before

subjecting himself to any possibility of loss of prestige under
the new conditions.

Naturally there has been much speculation as to whom
the President will appoint as director general of railroads,

particularly as it is considered that the appointment will

give some indication as to whether the new man will be

appointed for the purpose of preparing to restore the roads

to their owners, or whether he will be expected to continue

the process of unification. The names most frequently men-
tioned are Walker D. Hines, assistant director general,

Charles A. Prouty, director of the Division of Public Service

and Accounting, and Robert S, Lovett, director. Division of

Capital Expenditures, There has been an idea prevalent

that Mr. McAdoo would some day relinquish the direction

of the railroads to his assi.stant, but there is also a strong

feeling that the President would not appoint a railroad man
to the office.

Pending the President's announcement there have been
.some signs of a cessation of activity on the part of the Rail-

road Administration as far as new plans for the future are

concerned, which have led to some speculation as to whether
or not they indicated a plan for an early settlement of the

relations of the administration with the corporations. For

example, prospective orders for new equipment have been held

up and activity in connection with changes in rates has been

suspended, although only a week before Mr. McAdoo's
announcement of his retirement the newspapers had been

allowed to predict an active continuance of the work of com-

pleting the railroad unification.

EQUIPMENT ORDERS HELD UP

Some excitement was caused during the latter part of

November on account of the request of the Railroad Ad-
ministration to hold up work on the order for 600 addi-

tional standard locomotives which was reported in last

month's issue. A few days later, however, instructions were

issued to carry the work on these engines on to completion.

The prospective orders for 2,000 hopper cars for the Vir-

ginian and for the 886 baggage cars for the Railroad Admin-
istration, however, have been held up, and it is understood

that nothing will be done for the present regarding the ex-

pected orders for 375 passenger coaches and 129 combination

passenger, baggage, m-'il and express cars, except that the

work of completing the designs for the passenger cars will be

taken up at next week's meeting of the Committee on Stand-

ard Appliances for Cars and Locomotives. Uncertainty

as to what the future may develop as to the continuance of

the Railroad Administration, the volume of traffic and the

question of prices are also given as reasons.

SENIORITY RIGHTS ®r EMPLOYEES IN MILITARY SERVICE

Director General McAdoo has issued general order No, 51

giving the following instructions regarding the seniority

rights of employees who have entered the military service:

The majority of railroads under federal control lave already made an-

nnnnreiiient with respect to the preservation of seniority rights for em-
ployees who have entered the military service of the Army and Navy, and
have indicated that so far as practicable, preference in re-employment or
reinstatement would be given to soldiers and sailors when mustered out
nf the service.

(1) In order that as nearly as practicable there shall be a uniform
treatment of this matter, the following general principles will govern:

(a) In the case of an employee having established seniority rights,

so far as practicable, and where the employee is physically
'
qualified, he

will be restored to such seniority rights.

(b) In the case of emp'fycts who do not have seniority rights under
e.xisting practices, a consi^l' i i i ii"il \,ill be made to provide employment
for them when musttw ' i .1 lilrny service.

(2) Upon railroads \. I . n il. si;rances given on this subject have
been more specific than tiic iiiai-iohs vif paragraph 1 hereof, such assur-
ances shall be observed.

DIRECTOR GENERAL PROHIBITS CHRISTMAS PRESENTS

Director General McAdoo has issued a circular. No. 64,
directed against the practice formerly common, but which has
been considerably reduced in recent years, of giving Christ-

mas presents to railroad men. The circular says:

"A practice has grown up l)y which officers and employees of railroads
have liccn given Christmas and other holiday presents by shippers, and by
I»nsiness houses who furnish supplies and materials to railroads.
"While in many instances these presents do not represent material value,

yet the practice is essentially objectionable, and it is the policy of the Rail-
road -Administration tha* it should be discontinued entirely."

DIRECTOR GENERAL TO SUPERVISE EMPLOYEES' MAGAZINES

Director General McAdoo's office has arranged a plan for

exercising a general supervision over the various employees'
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magazines [)iiblislial by many of the railroads, without inter-

fering with the present management of each magazine. It

has been arranged that they shall have a uniform date of

issue and shall he distributed to the employees at the time

they receive their pay checks. The director general's office

will furnish them with a consideraijle amount of copy in the

shape of orders, circulars and notices regarding the activities

of the Railroad Administration and in addition some special

articles bv members of the organization. A newspaper man,

Isaac Gregg, heretofore on the Washington staff of the New
York World, has lieen added to the staff of the director gen-

eral's office, to assist in jirejiaring publicity matter including

the material to be sent to the employees' magazines.

LOCOMOTIVES TO BE STORED AT STR.ATEGIC POINTS

In order to provide a reserve of power in the congested

districts in the eastern section of the country the Railroad

Administration has arranged to store 50 of tlie new standard

locomotives at Potomac yards, just outside of Washington,

D. C, and 110 in the vicinity of Cleveland, Ohio. It is the

aim of the administration to hold tliese locomotives to clear

up any blockades that may occur during the winter.

HENRY BARTLETT TO CONSIDER NEW DE\'ICES

Henry Bartlett, formerly chief mechanical engineer of the

Boston & iMaine and a member of the committee on stand-

ards for cars and locomotives of the mechanical department

of the Railroad Administration, is to devote his attention

especiallv to the examination and testing of new devices for

the mechanical department in accordance with rules pro-

viding for the submission of new devices and inventions out-

Imed^in a circular issued by the division of operation in

September.

LUBRICATION OF LOCOMOTI\'ES

Mechanical Department Circular No. 6 gives the follow-

ing instructions regarding the lubrication of locomotives:

Investigation bas develored that, in many instances, locomotives are not

properly lubricated, which in addition to increasing coal consumption also

causes excessive wear on cylinders, cylinder packing, valves and valve

chambers, as well as on piston rod and valve stem packing.

It has been found that this is due on some roads to the practice of

draining lubricators of all oil upon their arrival at the terminal and put-

ting in the exact amount allowed for the trip before leaving. If excessive

switching is necessary during the trip, or if any other unusual delays

occur, or if the oil feed is not so regulated that it will last during the tnp.

the locomotive is often operated to the terminal with cylinders not luDri-

cated. Cases are also found where on account of this practice yard en-

gines are wo-ked for hours without cylinder oil. This practice is ex-

tremely expensive.
, j t

Lubricators should he filled before locomotive leaves terminal, and suf-

ficient oil should be carried on the locomotive to provide against any neces-

sity for damaging cylinders, valves, oacking or other parts of the ma-

chinery during tlie trii.. Pi.-iton rod and valve stem packing should be

proper'y lubricated, and a suitable swab provided to retain the oil.

Enginemen will be held responsible for the proper use of all lubricating

Dili! furnished them.

B.\D-ORDER CAR SITUATION

As a continuation of the weekly statement of car condi-

tion reports published in the Railu-ay Mechanical Engineer

of November, page 614, the following three weeks' report

is given, together with the percentage of bad order cars by

regions, for four weeks ending October 12. It will be noticed

that the percentage of bad order cars for all the roads under

the jurisdiction of the Railroad Administration has been re-

duced to 5.8. For the week ending July 27 tlie percentage of

bad order cars w^as 7.1. This shows a marked decrease and

indicates an improvement which is particularly desired now.

Car Condition Reports
Sept. 28 Oct. 5 Oct. 12

Number o' roads represen'.ed 137 140 139

TotTl revenue cars 2,484.491 2,492,862 2,448,437

Bad nrder ca:= '
'" 149,520 145,686 142.965

Htav- renVirs
'"..'

89.357 85,776 84,308

Light'iepairs 60.163 59,910 58,657

Perccn'tase of bad order cars 6.0 5.S 5.8

Average bad order care repaired per work-
ine "dav 97.863 94,840 92.5S3

lleavy 'repairs 10,737 10,203 9,922

Light repairs 87,126 84,637 82,661

Number of cars transferred to other shops.. 3.780 4.845 4,947

Number of employees 145,328 145,242 143,902

Pkrcent.\ce or IUd Order Cars

Sept. 28 Sept. 21

7.0
7.1

6.7Eastern 6.3 6.4

Allegheny 7.1 6.7

Pocahonta'i 6.1 5.5 J. J a.-"

Southern 5.1 50 5.1 S.l

Central Westrrn 5.3 5.3 5.2 5.2

Southwest-rn 3.2 3.1 3.1 3.2

Northwcslcrn 5.8 6.3 6.5 6.6

All rcRioMS 5.8 5.8 6.0 6.2

SHOP employees' hours reduced

The emergency under which railroad employees in loco-

motive and car repair shops worked long hours during the

war period having in some degree passed. Director General

McAdoo, on November 22, issued directions under which the

locomotive and car shop hours, as far as practicable, will be

reduced to 9 hours per day, effective on November 25, and to

8 hours per day effective on December 9.

The director general sent the following telegram to all

regional directors:

Last spring when the railroads were still strupglinR with congested

traffic and weather conditions were very severe, the different mechanical
organizations responded in a most gratifying way to the request that the
men work a greater miniber of hours in the shops throughout the country
than they had been accustomed to, or than some of their agreements with
the railroads provided, in order to repair locomotives and cars for the
prompt transportation of munitions of war and for food and other supplies

for our army and navv abro.id and the Allies. It is now possible, in

view of the signing of the armistice, to anticipate an early return to

normal conditions, and directions have been issued that wherever prac-

ticable the locomotive and car shop hours shall be reduced on November 25

to nine hours per day where greater number is now being worked and
to basis of f.ight hours per day on December 9. The director general
desires to express his deep appreciation of the patriotic response of the
mechanical workmen on all railroads av.d his gratification that it is no
longer necessary to call for number of hours of service heretofore required.

STANDARD LOCOMOTI\-E DELr\"ERIES

The figures available the latter part of November indicate

that a total of 514 of the United States Railroad Administra-

tion's order of 1,430 standard locomotives have been com-
pleted, consisting of 93 out of 570 from the Baldwin Loco-
motive \\'orks. 409 out of 800 from the American Locomotive
Company and 1 2 out of 60 from the Lima Locomotive Works.
These figures do not include the recent order of 500 loco-

motives to the American Locomotive Company and 100 to

Lima. Of the 514 standard locomotives built, 482 had
been delivered to various roads under federal control up to

and including November 23, as follows:

Atl.-inta & West Point
-Atlantic Coast Line
lialtimore & Ohio i

Central of New Jersey :

Central of New Jersey
Chesapeake & Oh'io 1

Chicago & Alton '.
1

Chicago & Eastern Illinois :

Chicago, Milwaukee & St Paul :

Chicago Junction :

Cleveland, Cincinnati, Chic. & St. Louis. :

El Paso & Southwestern
Erie
Erie
Grand Trunk (Eastern)
Lake Erie &• Western
Lehigh & Hudson River
Lehiah Vallev
Louisville & Nashville
Michigan Central
Nashville, Chattanooga & St. Louis
New York Central
New York Central
New York, Chicago & St. Louis
Pittsburgh S: West Virginia
Pennsylvania Lines West
Pittsburgh, McKeesport & Youghiogheny
Rutland
Rutland
Seaboard Air Line
Southern
Southern
Texas & Pacific
Toledo & Ohio Central
Toledo & Ohio Central
Union Pacific
Wabash
Western S: Atlanta
Wheeling & Lake Erie
Wheeling & Lake Erie

Eight-wheel Switcher
Six-wheel Switchers
Light Mikados
Heavy Mikados
Six-wheel Switchers
Heavy Mikados
Light Mikados
Light Mikados
Hea\-y Mikados
Six-wheel Switchers
Light Mikados
Heavy Mikados*
Eight-wheel Switchers
Heavy Mikados
Light Mikados
Light Mikados
Light Mikados
Light Mikados
Heavy Mikados
Light Mikados
Light Mikados
Eight-wheel Switchers
Light Mikados
Light Mikados
Light Mikados
Si.x-wheel Switchers
Light Mikados
Light Mikados
Eight-wheel Switcher
Light Mikados
Light Mikados
Eight-wheel Switchers
Light Mikados
Eight-wheel Switchers
Light Mikados
Light Mikados
Light Mikados*
Eight-wheel Switcher
Heavy Mikados
Eight-wheel Switcher!

•Ten LT.S.R.A. Mikado locomotives constructed for the Wabash and
three U.S.R.A. Mikado locomotives constructed for the El Paso & South-

western were sent to Cleveland to be stored as part of an emergency pool.

STANDARD CAR DELn'ERIES

Of the 100,000 standard freight cars ordered by the Rail-
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road Administration in April. 4.588 had been delivered up
to November 14. The cars were delivered by the various

car building companies as follows: American Car &
Foundry Company, 1,595; Haskell & Barker Car Company,
S94; Pressed Steel Car Company, 1,112; Pullman Company,
146; Ralston Steel Car Company. 191. and Standard Steel

Car Company, 950. The Railroad Administration is now-

giving out a weekly statement of the car deliveries similar

to its statement of locomotive deliveries. The combined
statements for the three weeks ending November 16 show the

following deliveries, amounting to 2,708:

Road Number Type Manufacturer
A. C. L 146 50T. Comp. Gond Haskell & Barker~ " ' ~ " S. Hopper A. C. & F. Co.

D. S. Box A. C. & F. Co.
Comp. Gond A. C. & F. Co.
Comp. Gond Haskell & Barker
S. Hopper Press. Steel C. Co.
S. Hopper Std. Steel Car Co.
S. Hopper A. C. & F. Co.
S. Hopper Press. Steel C. Co.
S. Hopper Pullman Co.
S. Hopper Ralston Co.
S. Hopper Std. Steel Car Co.
S. Hopper Press. Steel C. Co.
Comp. Gond A. C. S: F. Co.
Comp. Gond Press. Steel C. Co.
S. Hopper Std. Steel Car Co.
S. Hopper Press. Steel C. Co.
S. Hopper Press. Steel C. Co.

C. C. & O
C. C. & O
C. C. C. & St. L.
C. C. C. & St. L.
C. C. C. St St. L.
C. C. C. & St. L.
C. C. C. & St. L.

186
200
200
177
35

19S
338

ORDERS OF THE REGIONAL DIRECTORS
Plan of Organization of Purchasing and Stores Depart-

ment.—Order 108 of the Southwestern regional director and

Circular 195 of Central Western regional director outline a

plan for the organization for the purchasing and stores de-

partments as agreed to by the director of the Division of

in actual use and cf the storehouses and other i'i.itcs where material
is stored.

4. He -^hal! be aided by and shall appoint a general storekeeper and
other necessary assistants such as fuel agents, stationers, tic and timber
agents a':d commissary agents, who shall report to the purchasing agent
direct.

5. An exception as to paragraphs 3 and 4 may be nade, with approval
of the regional director, upon railroa-is where the stores department is
separ.itely organized, and now reporting direct to the federal manager.

6. All storekeepers and all others, more than half of whose time is
devoted to the handling or accounting for material, shall be appointed by
and be under the charge of the general storekeeper and on his payroll.

7. All appointments of purchasing agents, general storekeepers, fuel
agents, t e and timber agents, shall be subject to the approval of the
regional directors.

8. The regional purchasing committee with the approval of the regional
director shall appoint a supervisor of stores to have general supervision
over the stores department and reporting direct to the regional purchasing
committee.

Working Hours of Locomotive avd Car Repair Forces.—
In order 106 and a circular dated October 26, the South-
western and Central Western regional directors respectively
announce a working schedule for employees in locomotive
and car departments during the coming winter:

The hours for men in the locomotive department should be not less than
58 per week divided as follows: Five days of 10 hr. each. 8 hr. on Satur-
day. If Sunday work is found necessary, 8 hr. every second Sunday
should be worked.

Such overtime as may be necessary to balance shop work for the com-
plete repairs to a locomotive that is being turned out will, of course, be
worked as usual in addition to the above hours.

Beginning November 15, the hours for car department employees should
not be less than 53 per week, divided as follows: Five days of 9 hr.,
S hr. on Saturday. If Sunday work is found necessary, 8 hr. every second
Sunday should be worked.
On roans which can maintain the percentage of bad order cars below

four, 8 hr. per day may* be worked.
A reduction in the hours of the car department forces is made because

work must be done chiefly in daylight hours.

Repairs to Locomotives.—The Southwestern regional di-

AUTHORIZATIONS AND EXPENDITURES IX CONNECTION WITH WORK CHARGEABLF. TO CAPITAL ACCOUNT AS OF NOVEMBER
10. 1918—CLASS I RAILROADS

Qass of work 1918 budget
(1) (2)

Additions .*.nd Betterments
( Excluding Equipment)

Fuel stations and appurtenances 36,090,558
Water stations and appurtenances 13,430,047
Shop buildingS; enginehouses and
appurtenances 62,694,927

Shop machinery and tools 9,142,488

Equipment
Locomotives, steam $196,926,868
Locomotives, steam, ordered by

R.R. Administration
Locomotives, other
Freight-train cars 212,858,464
Freight-train cars, ordered by

R.R. .Administration
Passenger-train cars 28,4,59,830
Work equipment 6,538,810
Motor car and trailers 557.039
Floating equipment 5.323,337
Miscellaneous equipment 507,923
Improvements to existing equip-
ment 35,807,654

Total equipment $486,979,925

Construction of extensions,
branches and other lines $30,330,489

Total, all work $941,041,902

•Expenditures to date.

Additions
to budget

(3)

Work specifically at thorlzed
on D. C. E. forms 1, 2. 3

and 4. to November 10, 191S
Chargeable to

—

Capital
account

(5)

$155,337
1,771,745

20,200
412.342
84,724

4,135,765 $19,276,960

76,873,355
2,359,213

94,716,146

28«,46C,0CC
12,417,401
7.016,124
587.558

5,129,889
603,677

40,421,567

$6,580,113 $19,276,960 $646,235,905

Expenditures from
Tanuar)' 1, 191S.

to September 30, 1918
Charged to

—

Operating
expenses

(6)

Capital
account

(7)

15.698,759
5,467,487

$51,183,399

*23,S57,762
1684,932

66,404,773

•44.490,812
8.836,325
1,537,526

58,547
632,523
221,932

$5,213,654 17,277,675

$5,213,654 $216,186,206

Cr. $6,576 $13,961,847

Unexpended
balance

Chargeable to

—

Operating
expenses

(8)

$789,268
1,333,984

Capital
account

(9)

53,015,593
674.281

28,311,373

244,969,188
3.581,076
5.478.598
529,011

4,497,366
381,745

23,143.892

$430,049,699

S30.412 $25,101,190

$61,471,942 $140,400,589 $1,175,848,883 $35,483,125 $403,864,950 $104.917.46« ?77:.983,933

Finance and Purchases and the director of the Division of

Operation of the Railroad Administration:
1. The purchasing department shall be in charge of a general purchasing

agent or purchasing agent reporting direct to the federal manager, or
general manager where there is no federal manager in charge.

2. The purchasing agent, in co-operation with the regional purchasing
committee shall buy all material and supplies, including fuel, dining car
and restaurant supplies, and sell all scrap and obsolete material, including
equipment. He shall also have direct charge of the handling of scrap
and the reclaiming of usable material.

3. He shall be responsible not only for the purchases and sales, but for
the q'.;anlity of material on hand, the custody, care and distribution thereof,
and charges therefor, and necessarily shall have charge of all material not

rector announces that the practice of railroads repairing
locomotives at their home shops, which prevailed during
corporate control, will be continued as far as practicable"!
When the facilities are insufficient and it is desired to move
engines for repairs to .shops on another line under the same
federal manager's jurisdiction or shops under authoritv of
another federal manager, the approval of the regional di-
rector must be previously obtained.

Air Compressors for Locomotives.—The Southwestern re-
gional director, in Circular 125, suggests the advisability of
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changing to sy^-'m. cross compound pumps on hcav)' power
when locomotives receive class 1, 2 or .5 repairs, if the cross

compound pumps can l>e obtained. An S^^-in. cross com-
pound air compressor will produce approximately three times

as much air as will a 9Jj-in. simple air compressor, appro.xi-

mately twice as much air as an 11 -in. simple air compressor,

while tlie number of pounds of steam used per 100 cu. ft. of

air is approximately one-third as much in a cross compound
pump as in the simple types. The use of the compound
compressor will therefore be in the interest of the maximum

supjjly of compressed air as well as in the interest of fuel

economy.

Age of Locomotives. — The Eastern regional director in

Order 5001-1-A246 asks for a list of locomotives over 25

years old which are not good for efficient service. Also a list

of locomotives over 20 years and less than 25 years old, the

type or condition of which is such that they are not con-

tributing to the efficiency of operation. Locomotives in either

list which have been heretofore reported to the Regional Pur-
chasing Committee for sale should be marked with an X.

Radiant Heat and Firebox Design
Combustion Chambers Increase Furnace Efficiency

and Radiation; Long Tubes Are of Little Value

BY J. T. ANTHONY
Vice-President, American Arch Company

FOR some unknown reason, most gases will neither radi-

ate heat nor be heated up by heat rays from some
other source. In order to heat a gas it is necessary to

bring its molecules into actual contact with a hot body, and
in order to cool a gas it is necessary to bring its particles

into actual contact with a cooler body.

Burning gas, or flame, both absorbs and emits heat rays;

but the instant the flame burns out and the gases become
transparent, radiation ceases. This property of gases has

an important bearing on firebox design.

A perfectly "black body" is one that absorbs all heat and
light waves falling upon it and reflects none. In a loco-

motive firebox we approach ver}' close to the ideal black

body, in that practically all the heat radiated from the

glowing fuel bed and flames is absorbed by the surround-

ing soot-covered surfaces. The amount of heat so absorbed

depends upon two things: first, the area of the radiating

surfaces; second, the temperature. If we increase the firebox

heating surface without increasing the area of the heat

radiating surfaces or their temperature, there will be prac-

tically no increase in the amount of heat radiated.

If we were using a coke or a hard coal that bums without

any ilame, the total amount of radiating surface would be

equal to the grate area and increasing the firebox heating

surface would have but little effect on the firebox evapora-

tion. When using a high volatile coal, however, the heat

radiated from the fuel bed can be disregarded, for in this

case the temperature and extent of the flames becomes the

controlling factor. The flames being interposed between the

heating surfaces and tlie fuel bed, absorb the heat radiated

from tlie fuel bed in addition to the heat being generated

within the flames by the burning combustibles, and radiate

tliis heat to the surrounding heating surfaces. It is then

apparent that increasing the volume of the firebox and fill-

ing the added volume with flame results in increasing the

radiating surface and the amount of heat radiated.

The installation of a combustion chamber results in an

increase of both volume and heating surface, but the added
heating surface is of little value if the firebox volume is not

utilized and filled, or partly filled, with flame. The amount
of flame in a firebox depends primarily upon the amount of

combustible gas being driven off, the air supply, and the

volume of the firebox.

With a fair grade of bituminous coal and ordinary firing

methods, fully 50 per cent of the heat generated in the

firebox is due to the burning of combustible gases above the

•From ,1 paper read before Central Railway Club, May 10, 1918.

fuel bed. In order to bum this completely it is necessary

to have an excess of oxygen above the fuel bed, to mix this

oxygen intimately with the combustible gases and to provide

sufficient flameway or combustion chamber space. It has
proved very difficult, if not impossible, to get sufficient

oxygen above the fuel bed at moderate or high rates of

firing, and to mix thoroughly the oxygen with the combus-
tible gases. The brick arch has proved to be a very eft'ective

gas mixer, but the lack of air or oxygen can only be offset,

or partly offset, by increasing the firebox volume by adding
a combustion chamber and thereby increasing the time avail-

able for the completion of combustion.

The eft"ect of temperature upon the amount of heat radi-

ated is shown in Fig. 1. The points determining the curve
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degree of accuracy the total amount of heat radiated to

the firebox surfaces and the amount of water evaporated

by the firebox surfaces; or if we know the temperature of

the gases entering the tubes and the temperature of the

gases at the front end and the analyses of the gases, we

can. after establishing a heat balance, calculate with a fair

degree of accuracy the total evaporation from the tubes.

This amount, subtracted from the total boiler evaporation,

will give us the firebox evaporation.

The latter method has been used in analyzing test data

from a Pacific locomotive in order to determine approxi-

matelv the relative value of firebox and tube heating sur-

faces. The locomotive in question had a grate area of 70

^ zo
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cent; the next section 8 per cent, and so on, gradually de-

creasing to the last, or nineteenth section, which evaporated

only seven-tenths of one per cent of the total. The firebox

and first 10 ft. of tubes evaporated 89.1 per cent of the

total; the firebox and first 15 ft. of tuijes evaporated 96.6

per cent of the total; while the last four one-foot sections

adjacent to the front end accounted for only 3.4 per cent

of the total,—and this with 19-ft., 2>4-in. tubes. These
figures indicate the relative value of the different heating

surface locations and show conclusively the value of com-
bustion chamber and firebo.x heating surface exposed to the

action of radiant heat, as compared to heating surface

gained by the use of long tubes.

So far, no attempts have been made to establish a definite

relation between combustion chamber length and tube

lengths, or between the length of firebox from door sheet

to tube sheet and lengtli of tulles. These proportions of

course should vary whh the nature of the fuel used. When
using bituminous coal, which constitutes tlie major portion

of our locomotive fuel, the indications are that the firebox

from door sheet to tube sheet should be approximately as

long as the tubes. In some cases it could no doubt be

made longer to advantage. This statement is based not

solely upon tlie value of the different heating surfaces as

shown, but also upon the fact that locomotive boiler

efficiency is governed primarily by the furnace efficiency;

and high furnace efficiency cannot be obtained without

ample firebox volume. There is no logical reason for ap-

plying long tubes and providing large areas of heating

surface before adequate provision has been made for a

furnace that will burn the coal and liberate all the heat

contained.

Tests conducted both in this country and abroad show
clearly that nothing is to be gained by increasing the tube

lengths beyond 18 ft. or 19 ft. Tests have likewise shown
the advantage of combustion chambers in increasing boiler

capacity and efficiency.

Fig. 3 shows the relative capacity and efficiency of the

combustion chamber boiler mentioned above as compared
with a similar boiler without a combustion chamber and
with tubes 22 ft. long. At a rate of combustion of 40 lb.

of coal per sq. ft. of grate per hour the efficiencies and ca-

pacities of the two boilers were the same; but as tlie rate

increased the combustion chamber boiler showed a marked
superiority. As shown by the evaporation curves, the

boiler B without a combustion chamber reached its maxi-
mum capacity at a rate of combustion of 135 lb. of coal per

sq. ft. of grate; while the combustion chamber boiler con-

tinued to increase in capacity even at a rate of 160 lb.

This indicates that the firebox of boiler B could not be

forced beyond a rate of 135 lb.; and even at that rate its

furnace efficiency was only 62 per cent while that of the

combustion chamber boiler was 74 per cent. This differ-

ence may not have been due entirely to the combustion
chamber but it was due entirely to an improvement in com-
bustion conditions which resulted in higher temperatures

and increase in radiating surfaces.

The main objection urged against combustion chambers,
aside from some structural details, is that they tend to

reduce the temperature of the gases entering the tubes. If

such a drop in temperature does occur, it not onlv means
that the front end temperatures will be lower and tlie boiler

efficienc}- will be higher, but it also shows that the com-
bustion chamber space is being utilized for the burning of

the gases.

The heat given off by the actual contact of the gases with
firebox heating surface is insignificant when compared to

the heat that is radiated from the flames. For instance, at

a rate of combustion of 120 lb. gases entering the 36-in.

barrel combustion chamber at a temperature of 2,320 deg.

F. would be reduced to 2,295 deg., or a 25-degree drop in

temijcrature, due to the contact of the hot gases with the

heating surfaces. If the combustion chamber w^re 8 ft.

long, the droj) due to the same cause would be only 68 deg.,

so it is evident that if we have a ver\- large drop in tem-
perature, it is due to the heat being radiated from the

llames, for transparent gases do not radiate heat. Under
the same conditions and with gases entering the tubes at

a temperature of 2,295 deg., there would be a drop of 600
deg. in passing through the first three-foot length of tubes

and a drop of 1,200 deg. in passing through the first eight

feet.

It is evident, then, that the combustion chamber heating

surfaces are not arranged to take up any great amount of

heat from the gases by convection or actual contact with the

gases. Such heating surfaces depend almost entirely upon
heat radiated from the burning gases. The instant the

gases cease to burn the flame disappears, radiation ceases

and there is little further drop in temperature regardless

of the length of combustion chamber.

There is no logical objection to the use of long combus-
tion chambers when burning a highly volatile fuel, and
many reason why they should be used. The results of

investigations made for the Bureau of Klines by Henry
Kreisinger and his associates, described in Bulletin 135,

relative to the combustion of gases in stationary furnaces

equipped with long combustion chambers, indicate that

under the conditions that generally prevail in the locomo-

tive firebox there is little danger of getting too much firebox

volume or combustion chamber space.

Boiler heating surfaces are highly efficient compared to

the furnace. There are thousands of locomotives in service

to-day equipped with boilers of sufficient heating surface

to generate a great deal more power than they are at present

doing if they could be equipped with fireboxes of sufficient

grate area and volume to insure a higher furnace capacity.

FOURTH LIBERTY LOAN RESULTS
The final reports to Director General McAdoo show that

the railroad men of the United States subscribed for a total

of $184,868,300 in Fourth Liberty Loan bonds. This com-
pares with $106,655,450 subscribed in the third loan, an
increase of $78,121,850.

A tabulation of subscriptions by regions shows that the

honors for the campaign belong to the Southwestern region,

99.1 per cent of the 170,333 employees of that region ha\'ing

subscribed for a total of $21,487,650, an average of $126 per

subscriber. The Eastern region, the largest of the seven,

naturally led in the total subscribed with $54,697,200, but

its percentage of employees subscribing and the average sub-

scription were not as high as in the Southwestern region.

The totals in detail follow:

Xumber Percentage Amount Amount per
Region subscribers emplovees subscriptions subscriber

Administration Hendquar-
ters (Wash :i 1,014 ]00. $502,000 $495.10

Eastern 532,173 96. 54,697,200 102.00
Southwestern 170,333 99.1 21,487.650 126.00
Central Western 307,546 36.69 36,082,850 120.58
Pocohontas 48.954 87.23 4.380.550 89.48
Southern 184.035 7S. 16,253;200 88.00
\llegheny 291.985 94.86 23.611,100 80.86
Northwestern 248.165 97.92 27,853.750 112.24

Throughout the countn.- the employees of the mechanical
department made a splendid sho^^ing. In the Eastern region
they contributed $17,604,850, or about one-third of the total,

97 per cent of the men in that department subscribing. In
the Northwestern region 99.33 per cent of the mechanical
department employees subscribed. Perhaps the best record
made was on the St. Louis roads, where every one of tlie

40,889 employees under Federal Manager A. Robertson sub-
scribed, the total amount being $6,665,500, or $163 per
employee. The mechanical department employees sub-
scribed more heavily than any other class of employees on
these lines.
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ADAPTING BAKER HEATERS TO BURN
SOFT COAL
BY A. KRESSIN

SteamCtter Foreman. Chicago. MiUvaukee & St. Paul

The question of using soft coal for heating passen-

ger cars equipped with Baker heaters is important at

the present time on account of the shortage of hard
coal. These heaters are all designed for anthracite coal and
if bituminous coal is burned in them as the)' stand, the smoke
and gases will escape into the car. The high price of hard
coal and the difficulty of obtaining it at this time led the

Chicago, Milwaukee & St. Paul to investigate the possibility

Shcwino Holes Cut at the Top to

rease the Draft

of making alterations in the Baker heaters that would adapt

them for burning soft coal. With this end in view e.xtensive

tests were conducted at the ^Milwaukee shops. A car was set

cut on one of the shop tracks and boarded up to prevent a

change of air due to drafts around the windows.

The investigation ser\-ed to show that soft coal required

more draft than could be secured with the ordinary arrange-

ment. After making numerous trials an arrangement that

would bum soft coal successfully was found. The size of the

stove pipe was increased from 5 in. to 7 in. diameter and
it was made as nearly straight as possible. An 8^-in. pip;

with 1-in. holes around the l;ottom was placed over the 7-in.

pipe where it passed through the roof of the car, as shown in

the drawing, forming a -)4-in. dead air space around the pipe.

In order to improve the draft, larger holes were cut in the

concave plate in the top of the heater, thus allowing the

smoke to escape more readily and preventing it from entering

the car projjcr when the upper door in the heater is open.

These changes are plainly shown in the photograph.

In the old style heaters a sheet iron smoke screen was in-

stalled ofjerating on the same principle as the screen in the

firejjrfiof heater. Large holes were also cut in the cast iron

top Ijetween the smoke flues and the smoke screen, to im-
jirove the draft, as shown in the drawing.

In order to allow the heated air and gas to escape from
the heater rooms, a 10-in. ventilator was placed in the roof

with a pipe leading through the roof and the ceiling. A sheet

iron plate with a number of 3^-in. holes punched in it was
set in the door of the heater room to give more air. The size

of this plate was varied to suit the construction of the door.

When using soft coal in Baker heaters, care must be taken
to prevent over-heating on account of the free burning char-

acter of soft coal as compared with hard coal. The coal

must not be allowed to arch over in the firebox but should be
kept down on the grates at all times. A large poker should
be kept inside the heater room for this purpose. If these

precautions are closely followed, soft coal can be burned
without danger of fire. Several tests have been conducted to

determine how long the fire could be held in these heaters

with soft coal. One or two buckets of coal were first put in

;ind after sufficient time had elapsed to allow the fire to be-
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"Siangcr from fire, thus eliminating the trouble of carrying a

stock of hard coal to supply passenger cars and resulting in

a considerable saving. The Baker heaters on the Chicago,

Milwaukee & St. Paul are being changed as fast as possible

to burn soft coal.

PISTON TRAVEL AND BRAKING POWERS

Supervi

BY H. F. WOOD
Air Brokcs. Boston and Maim-

In brake operation the piston travel is of such importance

that the unequal condition in which it is found varies every

operation of the brakes in so far as power is concerned.

This i,< not alone all that it does. It varies the time required

to obtain the braking power expected to be had from a

given brake pipe reduction, or we can go still further and say

that it is possible to get several times the braking power on

one car as compared to another, due wholly to the variation

in piston travel. With these conditions, which we must

allow exist, all can see what it means to brake manipulation

as far as producing shocks is concerned, and it is a condition

over which the engineer does not have full control. We
can go still furtherin this direction and add that it is these

varving conditions that produce excessive braking power on

some cars and little or none on others, both of which pro-

duce shocks due to the surging of the train, and flat wheels,

due to cars being pulled or bumped off their "feet," as well

as damage to the lading.

In order to show what difference the different lengths ot

piston travel make in brake cylinder pressures and braking

power on loaded and emptv cars, providing no brake cylinder

leakage was present, the following tables are given. They

will explain in a simple way, the causes of trains bunching or

stretching when the brakes are applied.

Table No. 1

Train Pipe Piston
Reduction Travel

(Lb.) (In.)

Percentage
of Braking Percentage of

Cylinder Po«er Braking Power
Value Empty Car Loaded Car

2.650 63 17.06

2,050 49.2 lo-06

1,650 39.6 11.

1,375 33. 9.16

1,150 27.6 7.6

950 22.8 6.33

SOO 19.2 5.3

650 15.6 4.3

Table No. 2

Brake pipe reductions necessao' to produce equalization of pressures

,-ith piston travel varying from 4 inches to 11 niches.

Equalization Brake Pipe

of Pressures Reduction
(Lb.) (Lb.)

59 11

5 57 13

6 55 15

7 53.5 16-5

8 51.5 18.5

o 50 20
49 21.5

47 23

Pistou
Travel
(In.)

10
11

Similar tables to these could l)e made for any other brake

pipe reductions. As a result it can be readily seen that if in

a train some brake cylinders have long piston travel and

some short, a very uneven braking power will be developed

for any and all brake pipe reductions.

Let us see what effect this unequal distribution of braking

power has. Suppose that two cars are coupled together,

each having a light weight of 35,000 lb., with the standard

8-inch equipment, the first car having 1 1 inches piston travel

and the second car 4 inches. If a full service application is

necessary to stop the two cars, a brake pipe reduction of a

sufficient amount must be made to equalize tlie brake cylinder

and auxiliary reser^'oir pressures of both equipments, which

will be 23 lb., although 11 lb. would be sufficient for the

second car. Therefore, 12 lb. of brake pipe air is wasted

•From a paper presented before the New England Railroad Club.

from tile second car. However, the second car obtained a

cylinder pressure of 59 lb. while the head car only obtained

a cylinder pressure of 47 lb.

Let us suppose now that these two cars be arranged to

furnish 60 per cent braking power with 50 lb. cylinder

pressure; 59 lb. in the cylinder of the second car represents

70.8 per cent while 47 lb. in the head cylinder represents

56.4 per cent, and 70.8 per cent braking power on the second

car equals 24,780 lb.; 56.4 per cent braking power on the first

car equals 19,740 lb. As a result, the stopping power on the

second car is 5,040 lb. greater than on the head car and a

draw bar pull of this amount is present throughout the stop.

Let us look at this situation from another point of view.

Suppose that a 10-lb. .'service reduction was made. This
would produce a cylinder pressure of 52.5 lb. in the second

car and a cylinder pressure of 13 lb. in the first car. The
percentage of braking pow'er on the second car would equal

63 per cent or 22,050 lb., while the percentage of braking

power on the head car would only ecjual 15.6 per cent or

5,460 lb. In tliis case a draw bar pull between the two cars

during the application would equal 16,590 lb. or nearly

three times more braking power on the second car than on
the first one.

It is evident from this tnai a uniform piston travel is

most desirable. If it is long, the brake cylinder pressure is

therei:)y reduced and the efficiency low; further, a greater

quantity of air is consumed in brake applications than
would otherwise be necessary, entailing greater demands
upon the air compressor. If the piston travel is too short,

it is liable to cause the brake shoes to drag upon the wheels

when brakes are released, and by too high a cylinder pressure,

with the possibility of wheel sliding and rough stops when
brakes are applied.

Now consider for a moment what the results are from
the difference in the cylinder pressures and the time in

which it is obtained with the varving piston travels, and at

the same time think over the difference in the braking
power on the empty and loaded cars.

I believe then, that you will allow first, that the only

salvation against shocks and break-in-twos is either to let the

train drift to a stop or keep the train bunched or stretched

when making stop and by all means make the initial brake

pipe reduction light in order that only a low braking pow'er

be developed until the slack has adjusted itself, and under

no circumstances release tlie brakes unless the slack and
speed conditions permit, until stop is made.

It is the practice of many railroads to haul the loads ahead

and the empties behind. This is in my opinion better than

handling them in the reverse order, for in case of trouble

with the empties behind the result is generally a parting

of the train, while with loads behind the result is the opposite

and the buckling of the train takes place.

In order to avoid the great difference in braking power

on account of the variation in weight of train at any section,

it would be better to alternate them, thereby avoiding the

great difference in braking power. A better method how-

ever, is to handle loads and empties in dift'erent trains. This

creates switching and will no doubt be considered out of

the question. Nevertheless, we have got to look at and work

to better the situation. The proposition is before us and it

reduces itself to the following: First, switching; second,

inspection; third, maintenance, and fourth, instructions,

Break-in-twos are caused by greater braking power at the

rear than at the fonvard part of the train, and is a separa-

tion and not a collision. The damage generally is not great.

The sudden bunching or buckling of the train is caused by

greater braking power at the head end. This may be re-

sponsible for a" bad accident, not only on the train on which

it occurs but to others in the opposite direction, on double

track roads.



Standard U. S. R. A. Refrigerator
Latest Practices Followed in Design; Ice Baskets,

Solid Insulated Bulkhead and Steel Underframe

THE mechanical department of the United States Rail-

road Administration has recentl)' issued Mechanical

Department Circular No. 7, covering repairs to freight

cars, which is based on the designs for a standard refrigerator

car made by the Railroad Administration. The circular

states: "In order to insure the greatest possible degree of

efficiency in refrigeration and conser\'ation of foodstuffs.

refrigerator cars having trucks of 60,000 lb. capacity or over

will, when receiving general repairs or being rebuilt, be

made to conform to the United States standard refrigerator

car requirements." The circular requires that the general

arrangement of the cars be as near as practicable to that

shown on drawing Xo. 1386. The ice boxes to Ix" in accord-

ance with drawing Xo. 1.589, the hatch arrangement in ac-

cordance with Xo. 1390 and the floor and walls in accord-

Hatch hinge pin (Dr. 1731)
Well trap cone (Dr. 1610)
Door locking rod (Dr. 1639)
Locking rod back plate (Dr. 1649)
Side door locking rod socket (Dr.

1654)
Side door locking rod socket (Dr.

1655)
Side door step (Dr. 1656)
Side door seal pin keeper (Dr. 1657)
Side door seal pin (Dr. 1658)

The railroads are requested to send to the Mechanical
Department, Division of Operation, at Washington, blue-

prints of the cars that do not meet the specifications, with

the following information:

oed that will need to be changed to meet the

Side door binge (Dr. 1623)
Locking rod guide (Dr. 1635)

Side door lock arm (Dr. 1659)
Seal hook and chain (Dr. 1664)
Door open fastener (Dr. 1675)
Clip for door open fastener (Dr.

1676)
Link for door open fastener (Dr.

1677)
Door hinge pin (Dr. 1730)

( a) Number of cars
requirements.

(b) Estimated cost of making the changes.

(c) Location of shops where cars will receive ch changes.

^'OvvrFasc/a

End Elevation and Section of U. S. R. A. Standard Refrigerator Car (Drawing No. 1386)

ance with drawing No. 1.587, all of which are shown in con-

nection with this article. Other details of these cars have
been prepared and may be obtained from Frank McManamy,
assistant director, Division of Operation, in Washington.
These cover:

Hatch plug hinge (Dr. 1606)
TIatcb plu!; hinge strap (Dr. 1607)
Hatch plug lifter guide (Dr. 1608)
Hatch cover hinge (Dr. 1609)
Hatch cover lever (Dr. 1611)
Hatch plug lifter (Dr. 1613)
Hatch hinge butt (Dr. 1614)
Hatch cover lock lever guide (Dr.

1615)
Hatch plug lift ring (Dr. 1630)
Hatch cover lever anchor (Dr. 1653)

Well
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vdth floor racks, those equipped with similar racks and the
number remaining to be equipped.

DESCRIPTIOX OF THE ST.^XD.ARD REFRIGER-iTOR CAR

The specification (Xo. 13S6) for tlie standard refrigerator

car calls for a car of 30-ton capacity with a steel under-
frame, ice compartments at each end with stationan- insulated

11 ' /"S"

Sec^f'on Jhroogh

Standard Refrigerator Car Sections She
(Drawinfl No. 1387)

ing Insulation

bulkheads and ice receptacles of the basket t)-pe. These
cars are made to conform as nearly as possible to other

standard tvpe cars. Many of the parts of the air brake
riggin;?, the body center plate, body side bearing, side bear-

ing and truck clearances, draft gear details, limiting di-

mensions for couplers and several other minor details are

the same as those used in tlie other standard cars constructed
for the Railroad Administration. The lumber sections are
the same as used on the standard bo.x cars.

The cars are to be equipped with the Westinghouse KC
10-12 t}-pe air brakes, of either Westinghouse or New York
.\ir Brake Company's manufacture, with 25-50 double pres-
sure spring t>'pe retaining valve of the Westinghouse Air
Brake Company's design. Braking power to be about 60
per cent of the light weight of the car. based on 50 lb.

cylinder pressure. The piston travel is to be between S in.

and 7 in. Friction t)-pe draft gear is specified, having a
minimum capacity^ of 150,000 lb. and a maximum travel of
2^ in. The clearance betiveen the coupler horn and striking

'^i'ie

Arrangement of Ice Box for Standard Refrigerator Cars

plate to be 3 in. As in all other freight cars the Chicago,
Murra}-, Sessions type K, Westinghouse or ^Miner draft
gears may be used. The cars have the following general
dimensions:

r.eniith outside, between end linings 39 ft. 11^ in.

I-encth inside, between bulkheads 33 ft 2}| in.

Width inside 8 ft. 2Ji in,

Ueipht inside, floor to ceiling 7 ft. 5 /« in.
Height inside from floor grates to ceilings 7 ft. A in
r.cngth over striking plate 42 ft. !J^ in.

Width over eaves 9 ft. 5^i in.

Width overall (side ladders) 9 ft. \Wi in,

Height from rail to top of car at caves 12 ft. 7M
Height from rail to top of brake mast 13 ft. 65<
Height from rail to top of running board 13 ft. H in.

Distance center to center of trucks 31 ft. 1 54 in.

Height from rail to center of coupler 2 ft. 1054 in
Hcifht from rail to bottim of center sill 2. ft. 4'/5 in.

The framing of the car is made up of 7'^-in. by S^-in
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side sills, mortised to fit tlie angle on the side sill member
of the underframe. There are 12 intermediate S-in. by 2-in.

side posts and 12 diagonal braces of the same material.

There are two side belt rails 4}i in. by 2 in., located 2 ft. yi
in. and 4 ft. 10 in. above the bottom of the side sill, respect-

ively. The side plate is 8^4 in. by 4-;4 in. There are two
intermediate 4-in. by 4-in. end posts and two end belt rails

43^4 in. by 4 in. The comer posts are 63/3 in. by 7 in. The
roof framing consists of a ridge pole 5 in. by 4% in. and two
purlines 3}^ in. by 1^4 in-, with 1^-in. carlines having
j4-in. tie rods located at every other carline. The end plates

are 6^4 in. by 8 in., gained out to receive the insulation.

The door posts are oak members 13/16 in. by 3^4 in. The
roof has 13/16-in. roof boards which are covered with a

No. 22 gage outside metal roof. The inside and outside

sheathing of both the sides and ends is 13/16 in. thick. The
inside of the cars is provided with a floor rack of 1-in. by
4-in. boards fastened to four 3^-in. by 2 in. stringers. The
floor racks are hinged at the sides.

UNDERFR.AME

The underframe center sill is of the fishbelly type, being

made up of two 5/16-in. web plates located 12 7/g in. apart,

25 in. deep at the center and having at the top 4-in. by 3^-in.
by 5/16-in. angles and at the bottom 4-in. by 3J4-in. by
^-in. angles on the outside and 4-in. by 3j4-in. by 7/16-in.

angles on the inside of the plate. There is a 20 ^-in. by
54-in. cover plate extending the full length of the car be-

and grooved sheathing. The ends are substantially the same
with the exception of the thickness of the belt rails and air

space, which is 4 in. The section through the door is pre-

cisely the same as that through the sides. Xo break is made
in the insulation around the corner posts. The waterproof
insulating fabric is of No. 350 drill, which is a cotton cloth

weighing approximately 3 3^2 lb. per 100 sq. ft. and thorough-
ly saturated with an odorless waterproofing compound, pref-

erably of an asphaltic base of approximately the same con-
sistency of waterproof compound used on insulating paper.

It extends continuously from side sill to side plate and from
door post to door post around the end of the car.

The flooring is made up of a 13/16-in. blind floor at the

bottom, a layer of waterproofing compound on top of this,

then a layer of 2-in. cork insulation, another layer of water-
proofing compound and a 1 54-'D- tongued and grooved floor

with the joints white leaded. The quantit\- of waterproofing

compound used in each of the two layers is 30 gal., and the

specifications for this material require that it must be per-

fectly waterproof, having a melting point of not less than
175 deg. F. ; it must be pliable at zero, highly adhesive when
hot, not sticky when cold, and absolutely odorless.

The roof is made up of a 13/16-in. ceiling, on which is

laid a layer of waterproof insulating fabric. A blind roof

13/16 in. thick supports three layers of insulation, having
a total thickness of 2^4 in., on which is laid a layer of the

waterproof insulating fabric. .\ slight air space is left be-

tween this and the roof boards, which are 13/16-in. thick. An

mm m!<-«Jtr-*- zs-—
Sections Through Ice Box Hatch for Standard Refrigerator Cars

tween the end sills. The side sills are 9-in., 17.5-lb. chan-

nels with 4-in. by 3}^-in. by J-^-in. angles riveted to them

to support the wooden side sills of the car body. The end

sills are channels of the same section as the side sills. The
crossbearers are made of %-m. pressings with 6-in. by

7/16-in. top cover plates and 6-in. by ^-in. bottom cover

plates. The body bolsters are built up of 54-in. pressings

with a 6-in. by 7/l6-in. top cover plate and a 6-in. by -)^-in.

bottom cover plate. The diagonal braces at the corner of

the car are made of 5/16-in. plate pressed to channel section.

INSULATION

The specifications call for two courses of 1-in. insulation

in the sides and ends and three courses with a combined

thickness of 2^ in. in the roof. The floor insulation is of

pure cork board 2 in. thick. An option of hairfelt. Key-

stone hairfelt, flaxlinum and linofelt is provided for the insu-

lation. The side walls of the car consist of an inside sheath-

ing 13/16 in. thick, to which is applied on the outside a layer

of waterproof insulating fabric. This sheathing is fastened

to two l>elt rails 4]/^ in. by 2 in., a 2-in. air space thus being

prfA'ided. To the outside of these belt rails is nailed a 3/^-

in. shiplap blind lining, on which is applied waterproof in-

sulating fabric, the 2 in. of insulation, another layer of water-

proof insulating fabric and the 13/16-in. outside tongued

outside metal roof is to be applied on top of this. A layer
of >2-in. insulation 4 in. wide is mortised into the side plate
at the outside for the full length of the car in order to pro-
vide insulation at points where the carline tie rods pass
through the side plate. On tlie outside a 1-in. layer of insu-
lation is applied in the air space between the ceiling and the
blind roof, being folded over and held in place by a 2i/^-in.

by 1-in. nailing strip.

ICE COMP.ARTIIEXTS

An ice compartment is located at each end of the car. They
have stationar}- insulated bulkheads and an ice receptacle
of the" basket ti,pe. The distance from the outside end of
the car to the inside face of the bulkhead is 4 ft. J4 in., the
distance between the bulkheads being 33 ft. 2 '4 in. The
bulkhead is made up of two layers of tongued and grooved
13/16-in. boards, with a layer of 1 in. insulation between
them, and it is supported by four intermediate 3-in. by 3^-
in. oak posts. The opening at the top of the bulkhead is 14
in., having a Xo. 20 wire J<4-in. mesh galvanized screen.

The opening below the bulkhead is 12 in. The ice basket
is a .screen made of Xo. 7 wire with 1 ':4-in. by \l4-m. mesh,
which is galvanized after weaving. There is a .space of 2 in.

tietween the basket and the walls of the ice compartment. The
inside dimensions of the ice ba.sket are 2 ft. 9 in. deep by 7
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ft. 10 in. wide and ft. o 3/16 in. high. A 4-in. air

space is provided Ijetween the wall of the ice box and the end

of the car. As in the sides, the end consists of }i-m. ship-

lap sheathing with two 1-in. layers of insulation and a

13/16-in. outside sheathing. The ice is supported on 3-in.

l>y iK'-in. oak grates, which are carried on six 5-in. by 3-m.

wooden members. The sides and the ends of the ice box are

covered witii No. 24 galvanized iron for the full height of the

box. The drip pan is made of No. 12 galvanized steel with

the sides and the ends flanged upward.

The ice hatch has an opening 22)4 in. by 2 ft. 4J4 in.

The iiatch frame is l;^ in. tliick, supported at the ends by

suitable cripples and filling blocks on the inside to substan-

tial blocking extending across the full width of the car and

at the outside by a filler block between it and the side plate.

In addition to tliis there is a malleable iron frame 5/16 in.

thick and of Z-section, which extends around the upper por-

tion of the hatch. Tlie inside of the hatch passage is covered

with a tlashing of No. 22 galvanized iron. The hatch plug

is made up of two layers of 3/16-in. boards with two 1-in.

layers of insulation between them. It is attached loosely to

tlie hatch cover in such a manner that it may freely fit the

hatch without binding, but yet so that it can be raised with

tlie cover.

None of these cars have been ordered by the Railroad Ad-

ministration up to the present time.

PASSENGER CAR CLEANING*
BY E. ELEY

Masttr Car Builder. Canadian Pacific. Eastern Lines. Montreal. Que.

Cleanin" passenger equipment cars is one of the operations

all railways have to expend large amounts of money for

yearly, and clean cars is one of the things the traveling public

appreciates. Those of us who travel know this from the re-

marks we hear from passengers, ^'ery few of them, however,

know what a vast amount of labor must be spent to keep them

clean and in a sanitary condition.

In this paper I will endeavor to conduct them through a

train just arriving from a five days' trip across the continent.

We will start at the rear end and w-alk through, noting its

condition. If it is in the dr)' season and ties have been put

in the track recently, we have dust covering everAthing, and

it has got into the plush seat covering, carpet;- and bedding.

Besides this, there is the usual amount of paper, orange peel,

bottles, etc.

Before we can start our cleaning we find some of the cars

are due to be fumigated, which is done once a month; upper

berths have to be opened, and blankets, pillows, berth curtains

and mattresses spread out so that the fumes will penetrate

every^ part of the equipment, locker doors and toilets must be

opened and all windows and ventilators closed. For an ordi-

nary' fumigation one sheet is used, saturated with formal-

dehyde and hung up in the centre of the car; the car is then

closed up, locked and left for at least one and one-half hours,

after which it is opened and ventilated for the cleaners to go

in. For a thorough fumigation, which is used in cases of

actual infection, three sheets are used saturated with formal-

dehyde and hung up, one in each end, and one in the centre

of the car, and the car left closed at least three hours. After

this it may be opened and ventilated.

From sleeping cars, the carpets, bedding, seats and seat

backs have to be removed from the car for cleaning and airing.

To clean these, the follo\ying is the usual practice: Blankets

and berth curtains are shaken, mattresses are beaten or bloAvn

with air, seats and backs are either blown with air or vacuum
cleaned. The carpet is first swept off and then blown with

air. All this equipment is then laid on racks until the interior

of the car is cleaned thoroughly and made ready to receive it

again.

'Abstract of a paper presented before the Canadian Railway Club.

The interior of the car is cleaned from the headlining to

the floor. First we have to get rid of the dust, deck sash are

opened and dust wiped out with a disinfectant solution in tlie

water, dust is got out from between and above the window
sash by hammering witli the hand, and window sticks covered

with a cloth. When we have got down all the dust we can, the

floor is swept out. We start again at the headlining and wash
it, including the deck sash down to the deck sash rail. All

the woodwork below this has to Ijc wiped down, and if neces-

sary' washed with Castile soap and warm water, and finally

the floor and steam pipes are washed with a disinfectant solu-

tion in the water; this includes toilets, under the washstands

and lockers. Now it is ready to receive the bedding, etc.

When this is stowed away, seats and backs are replaced. The
woodwork is gone over and polished, sometimes using a reno-

vator; nickel and mirrors are all cleaned and polished, the

carpet is laid, and the final finishing touches are given to tlie

car. Passage ways and vestibule floors are scrubbed and a

canvas strip laid down and left there until the train is ready

to back into the station. This work takes about 35 hours, and
with the exception of washing the headlining and polishing

the woodwork where a renovator is used, is performed by two
men and a woman, and costs about $15.50 per car.

This work is performed on observation, sleeping and
tourist cars once in seven days, or in the case of Transconti-

nental trains they are stripped at Montreal or Toronto and
\'ancouver, which is once in six days. On shorter runs the

cleaning given this equipment between strippings is an ordi-

nar}' cleaning, consisting of sweeping carpets, dusting and
wiping woodwork, cleaning windows, mirrors, nickel, etc.,

and finally vacuum clean the cushions, backs and carpet,

scrubbing floors in passage ways, and vestibules.

We will now take the day coaches. We do not remove

seats or seat backs from them, windows are opened and the

car is swept out, then dusted down, headlining washed if

necessar}-, floor and steam pipes scrubbed with a disinfectant

solution, and if necessary all, or part of the interior, washed
down, windows, mirrors and nickel cleaned and polished,

seats and backs in the first class cars are vacuumed and the

aisle strip cleaned with air, and the car is ready for service. If

cars are cleaned in the morning and do not leave until night,

they quite frequently have to be dusted again just prior to

departure.

We now come to the baggage and express cars. The fish

racks are lifted and pits swept out, and then rack and pits

scrubbed \vith clean water without disinfectant, then pits and
racks are sprinkled with lime and racks replaced. As neces-

sity requires, these cars are washed down from roof to floor.

Being on the front end of trains they get ver\- dirty from
smoke from the locomotive. The reason we do not use disin-

fectant in the ^vater for scrubbing baggage cars is that it

would taint some of the commodities carried in them.

Mail cars are cleaned in the same way, except that the

floors are scrubbed with disinfectant in the water. This com-
pletes the inside cleaning. The outside is cleaned by washing
or wiping, according to weather conditions, but the best results

are obtained by wiping when it is possible to do so. The
windows are occasionally gone over with a little muriatic acid

in water whenever necessary to cut the dirt or scum which
accumulates, and then washed with clear water; vestibules

and steps are wiped down and the brass work polished. This
is an ordinary cleaning which the cars receive every time they

are in the terminal, but even with this cleaning, in two or

three months they become so dirty that the numbers cannot be
seen. Then they are given a terminal cleaning which consists

of scrubbing them with some approved cleaner and thoroughly

washing it off, and the car looks as though it had only just

come out of the shops.

^^'e have now gone over the work which has to be per-

formed. Let us take a look at the people who perform it.

They are composed of all nationalities, some of whom do make
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pretty good car cleaners and others of whom never will. This

tlien is the element with which we have to get this work done,

and you can readily see it requires the closest supervision to

get it done properh-.

I once saw a woman who was on the terminal cleaning and

using our standard cleaner put her brush into some fine sand

and start to scrub some spots on the outside of the car to

remove some excretia which had become dried on so hard that

it was almost impossible to remove it without taking off the

varnish. This woman was a foreigner and no doubt in the

countn.- she came from the practice was to use sand and water

to scrub the floors. You can readily understand what it

means to educate such people and make car cleaners of them.

To supervise work of this nature requires men of energy

and patience, and like the people working under them, re-

quire special training, otherwise the class of cleaning deterior-

ates, then it becomes necessarj- to make a crusade for better

cleaning, and some of our foremen will tell you this occurs

quite frequently.

M. C. B. CIRCULAR ON AIR BRAKE
MAINTENANCE

The necessity for improvement in the condition of air

brake equipment on freight cars has led the Master Car
Builders' Association to issue an appeal for closer observation

of the interchange rules and standards of the association. At

the suggestion of the executive committee a joint meeting of

the Committee on Train Brake and Signal Equipment, rep-

resentatives of the Fuel Conservation Section of the Rail-

road Administration, and the president of the Air Brake As-

sociation was recently held and recommendations for im-

proving the maintenance of air brakes were prepared. These

recommendations have received the approval of the United

States Railroad Administration and are now being issued as

Circular No. 20, which reads as follows:

Conditions throughout the country point to the fact that

air brake equipment on freight cars is in need of closer at-

tention than is now being given, and that the Rules and In-

structions of the Association regarding air brake maintenance

and repairs are not being fully observed. Your attention is

called to this matter with a view of bettering operating con-

ditions, and the following is recommended:

First:—That the instructions of the Association covering

repairs, cleaning and inspection of freight car train brakes

be more rigidly enforced. In this connection, it is suggested

that these rules, which are shown on pages 474 to 477, in-

clusive, of the 1917 Proceedings of the M. C. B. Association,

be printed by each road in the form of a circular and posted

under glass at each repair and inspection point.

Second:—Interchange Rule No. 60 provides that, "Air

brakes bearing cleaning marks nine months old, or older,

may, when on repair or other tracks where tlie work can be

done, be cleaned and repaired," and charged to car owner.

Inasmuch as inspection shows that the brakes on a great

many cars are not now being cleaned, even in twelve months,

it is recommended that wherever possible they be cleaned at

the expiration of the nine months' period.

Third:—That all roads not equipped with the standard

triple valve test rack and the standard air brake hose coup-

ling gage, procure them as soon as possible.

Fourth:—That the number of brakes cleaned yearly by

each road should equal or exceed the number of cars owned.

fifth:—That special attention be given to maintaining

brake pipe, brake cylinder, reservoir, retaining valve and

pipe secure to the car.

Sixth:—That angle cock and cut-out cock should have

operative handle with proper clearance.

The standard? of the M. C. B. Association provide for

thorough inspection and repairs to the air brake apparatus

every twelve months. The unfortunate conditions existing

at present could not have occurred had these standards been

adhered to. In order to bring the instructions before the men
actually doing the work, the Association has had the rules

referred to in the second paragraph of the circular printed

in large, clear type. It is hoped that the roads will post

copies framed under glass at all points where air brakes are

repaired to remove any possible excuse for failure to live up

to the instructions due to lack of familiarity with their pro-

visions. These rules are given in full below.

CLEANING AND LUBRICATING TRIPLE VALVES.

The triple valve should be removed from the car for clean-

ing in the shop, and should be replaced by a triple in good

condition. It should be dismantled and all the internal

parts, except those with rubber seats and gaskets, cleaned

with gasoline, then blown off with compressed air and wiped

dry with a cloth.

The slide valve and graduating valve must be removed

from the triple piston and retarded-release parts from the

body in order that the service ports in the slide valve and

other parts may be properly cleaned. No hard metals should

be used to remove gum or dirt or to loosen the piston-packing

ring in its groove. The feed groove should be cleaned with

a piece of wood, pointed similar to a lead-pencil. Bags or

cloth should be used for cleaning purposes rather than waste,

as waste invariably leaves lint on the parts on which it is

used. In removing the emergency-valve seat, care must be

exercised not to bruise or distort it.

Particular attention should be given the triple-piston pack-

ing ring. It should have a neat fit in its groove in the piston,

and also in the triple-piston bushing; once removed from the

piston, or distorted in any manner, it should be scrapped.

The fit of the packing ring in its groove and bushing and the

condition of the bushing should be such as to pass the pre-

scribed tests. The graduating stem should work freely in

the guide nut. The graduating spring and the retarded-re-

lease spring in retarded-release triple valves must conform to

standard dimensions and be free from corrosion. The thread

portion of the graduating-stem guide should be coated with

oil and graphite before reapplying it to the triple cap.

The triple-valve piston and the emergency valve must be

tested on centers provided for the purpose to insure their

being straight. The emergency-valve rubber seat should

invariably be renewed unless it can plainly be seen to be in

first-class condition, which is seldom the case. A check-

valve case having cast-iron seat should be replaced w^ith a

case having a brass seat. The cylinder-cap gasket and

check-valve case gasket to be carefully examined and cleaned

with a cloth; but should not be scraped. All hard or cracked

gaskets to be replaced with new ones. Standard gaskets as

furnished by the air-brake manufacturers should be used.

The use of home made gaskets should be avoided, as the ir-

regular thickness results in leakage and causes triple-piston

stem to bend or break.

The tension of the slide-valve spring should be regulated

so that its contour be such as will bring the outer end Ys, in.

higher than the bore of the bushing when the outside end of

the spring touches the bushing when entering.

Before assembling the parts after cleaning, the castings

and ports in the body of the triple valve should be thorough-

ly blown out with compressed air, and all parts of the triple

not elsewhere provided for known to be in good condition.

Lubricate the seat and face of the slide valve and slide valve

graduating valve with high-grade very fine, dr}' graphite,

rubbing it onto the surface and the upper portion of the

bushing where the slide-valve spring bears, so as to make as

much as possible adhere to and fill up the pores of the brass,

leaving a very thin coating of free graphite. The parts to be

lubricated with graphite must be free from oil or grease.
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Rub in the graphite with a flat-pointed stick, over the end
of which a piece of chamois skin has been glued. At com-
pletion of tiic rubbing operation, a few light blows on the

slide valve will leave the desired light coating of loose

graphite.

The tri|)le-valve, piston-packing ring and its cylinder

slioukl be lubricated with either a light anti-friction oil or a

.suitable graphite grease as follows: Apply a light coating

to the packing ring and insert the piston and its valves in

the body, leaving them in release position, then lubricate the

piston cylinder and move the piston back and forth several

times, after wliich remove the surplus from the outer edge of

the cylinder to avoid leaving sufficient lubricant to run on
the slide valve or seat while the valve is being handled or

stored ready for use. No lubrication is to be applied to the

emergency piston, emergency valve or check valve.

All triple valves, after being cleaned or repaired, must be

tested, preferably on a rack conforming to the M. C. B. de-

sign and pass the test prescribed under the subject of "Triple

Valve Tests" before being placed in service. Should any
of the triple-valve bushings require renewing, such work
should be done by the air-brake manufacturers. Triples in

which packing rings are to be renewed, slide valve or grad-

uating valves renewed or faced, if the latter are of slide

type, should be sent to a central point or general repair

station for repairs. When applying the triple valve to the

auxiliar}- reser^'oir, the gasket should be placed on the triple

valve, not the reservoir.

LUBRICATING AND INSPECTION OF THE BRAKE CYLINDERS.

First, secure the piston rod firmly to the cylinder head,

then, after removing the non-pressure head, piston rod, piston

head and release spring, scrape off all deposits of gum and
dirt with a putty knife or its equivalent, and thoroughly

clean the removed parts and the interior of the cylinder with

waste saturated with kerosene. Packing leather must not be

soaked in kerosene oil, as it destroys the oil filler placed

in the leather by the manufacturers, opening the pores of

the leather and causing it to become hard. Particular

attention to be paid to cleaning the leakage groove and the

au.\iliar\- tube. Triple valve must be removed when the

auxilian.- tube is being cleaned. The expanding ring when
applied in the packing leather should be a true circle and
fit the entire circumference, and have an opening of from
3/16 to 1/4 in.; when removed from the cylinder the ring

opening should be IJ/j to 1 9/16 in., and with this opening,

of course, w^ill not be a true circle.

A packing leather which is worn more on one side than

the other should be replaced with a new one of uniform thick-

ness, or turned so as to bring the thin side away from the

bottom of the cylinder. The piston should be turned each

time the cylinder is cleaned. In putting a packing leather on
piston, it should be so placed as to bring the flesh side of the

leather next to the cylinder walls. Follower studs to be

firmly screwed into the pif^ton heads, and the nuts are to

be drawn up tight before replacing the piston.

The inside of the cylinder and packing leather to be

lightly coated with a suitalile lubricant, using not more than

4 oz., nor less than 5 oz. per cylinder. Part of the lubricant

should be placed on the expander ring and the adjacent side

of the packing leather, thus permitting the air pressure to

force the lubricant into the leather at each application of the

brake. No sharp tools should be used in placing the packing
leather into the cylinder.

.\fter the piston is entered, and before the cylinder head
is replaced, the piston rod should be slightly rotated in all

directions, about three inches from the center line of the

cylinder, in order to be certain that the expanding ring is not

out of place. In forcing the piston to its proper position in

the cylinder, the packing leather will skim from the inner

walls of the cylinder any surplus lubricant that may have

been ai)|)lied. It has been found good practice to again ex-
tract the piston and remove the surplus lubricant.

All stencil marks to be scraped off or painted over with
black paint. The place of cleaning, day, month and year to
l>e stenciled with white paint, preferably on both sides of the
cylinder or auxiliar) reservoir, or if it is not readily visi-

l.le, in a convenient location near the handle of the release

rod. The bolts and nuts iiolding the cylinder and reser\-oir

to their respective plates and the latter to the car, to be secure-
ly tightened.

The brake cylinder to be tested for leakage after cleaning,
preferably with an air gage, which can Ije done by attaching
the gage to the exhaust port of the triple valve before con-
necting the retainer pipe, or where the latest type retainers

are used the gage can be connected to the exhaust port of the
retaining valve. In either case, the gage will indicate cylin-

der leakage on releasing the triple valve after making an
application, and when attached to the retainer valve it will
also test the retainer and retaining-valve pipe. Brake-
cylinder leakage should not exceed five pounds per minute,
trom an initial pressure of 50 lb.

Each time the triple valve and the brake cylinder are

cleaned, the brake pipe, brake-pipe strainer and branch pipe
should he thoroughly Ijlown out and the triple-valve strainer

cleaned before recoupling the branch pipe to the triple valve.

If a dirt collector is used, the plug should be removed, the

accumulation blown out and the threaded portion of the plug
coated with oil and graphite before replacing. .-Vll union
gaskets should be made of oil-tanned leather. The use of
rublier in unions should not be permitted. Piston travel

should be not less than six nor more than eight inches.

.ADDITIONAL INSPECTION .AND REPAIRS TO CARS.

When the brake cj-linder and triple valve are cleaned, the

tollowing additional work should be done to the car: Re-
taining valve cleaned by removing the cap, wiping or blowing
out all dirt and seeing that the valve and its seat are in good
condition, the retaining position exhaust port open and the

valve proper is well secured to tlie car in a vertical position,

pipe clamps applied where missing and tightened where
loose, hose and angle cocks turned to their proper position.

Pipe joints, air hose, release valves, angle and stop cocks

should be tested by painting the parts with soapsuds while

under an air pressure of not less than 70 lb., preferably 80
lb., and defective parts repaired or removed.

See that there are no broken or missing brake shoes, brake

beams or foundation brake gear, and if the car belongs to a

foreign road, a repair card should be made out covering all

work that has been done, as per M. C. B. Rules.

Tlie inspection and repairs which have been mentioned

should be made to all cars at least once in twelve months.

Loco:motive Situation Throughout the World.—
British engine shops during the war were put to work on

munitions and ordered to build no more locomotives, which
would seem to leave America a free hand outside of Britain

and her "possessions." Germany is expected to be busy

witli her own domestic needs. France, ahvays short of loco-

motives before the war, had five of her six plants in territory

ravaged by the Germans. Belgium's eight plants have been

dismantled by the Germans. Austria bought most of her

locomotives in Germany. Russia's shops have fallen before

the enemy and the Bolshevists. Holland, Denmark and
Norway bought in foreign markets. Italy manufactures

merely enough for her own needs, as Japan does. No engine

works of consequence are in the Balkans, and none of modern
type in Turkey. Even,' railroad in South America is short

of locomotives. Asia and South .\frica are in a like posi-

tion. It w-ould seem but a question of when the world can
begin reconstniction. .^nd that would seem in its turn to

hinge somewhat on finance.

—

Xru.' York Evening Post.
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This magnet has a lifting capacity of 42,000 lb. when
handling material such as billets and slabs properly piled.

Other equipment in connection with the crane includes a

skull-cracker ball weighing 6,oOO lb., to be used for break-

ing up large castings for scrap. The motor on the crane

or the crane runway is rated at 27 h.p., and the motor on

the trolley travel is 7J.> h.p. All motors used are ciiuipped

with solenoid Ijrakes.

The scrap material received in cars is removed by the

use of the magnet into a sorting bin, where it is sorted in

different classes, and that which is to be reclaimed removed

and sent to tlie reclaiming building. 'J"he assorted scrap

Scrap as It Is Received at Biilerica

is placed in tilting buckets made from old fireboxes, and
when these buckets become filled the contents is deposited

into the proper bins containing scrap of a particular class,

or dumped into cars that are being made up for shipment.

The latter method is one that will be followed in all cases

where possible, as this eliminates one handling and thus

reduces the cost and time of handling.

Scrap from a greater part of the system is forwarded to

Biilerica, and there the foreman of the plant, with the aid

of an inspector of materials, inspects it and determines

whether or not it is fit for service again. As much as 3,000

tons have been handled in one month. The method of handl-

ing material on the outside scrap dock is carefully watched,

in order that in the process of reclaiming any ecjuipment

Reclaimed Brake Beams

the profits to be gained liy this method may not be lost in

excess of labor or time used.

The men employed at the Biilerica plant are listed as

follows: Ten laborers on the open dock, seven laborers in

the bolt yard, four men on brake beams, one machinist, one

machinist's helper, one blacksmith, one blacksmith's helper,

one laborer on the bench for miscellaneous stripping, one

man to handle reclaimed material. When the blacksmith is

not working on brake beams, he is employed repairing fire

hooks, brake rods and levers. The laborers are given their

board and room. The hours of labor are 10 hours per day
and seven days a week.

The i)rinci|)al i)arts which are reclaimed are bolts, nuts,

wasliers, Ijrake beams, globe valves, [)ipe fittings of all

Electric Magnet Hoisting Tires—15,000 lb. Total Weight on
Crane Hook

kinds, drawbars and center pins, track shovels, formerly

thrown away when the handles were broken, and j4-ii'-

plate which was heretofore sold as scrap but which is

now, when the pieces are large enough, cut to sizes required

and used as freight runs. As many as 83 Buffalo No. 2

brake beams and 294 Diamond special brake beams have
been reclaimed in one month at a net saving of about 50
per cent in the cost price. A like saving was made in the

reclamation of 215 double fire hooks, one hoe, 22 flash

bars and 13 single hooks, in one month's time. Couplers are

stripped of their parts and the good parts are saved and
the remainder sold as scrap. By the adoption of this method
of handling scrap a saving of 30 per cent of investment of

plant is estimated. The expenditure has been moderate but

the outlook promises big results.

R.4ILR0AD MACHINERY CATALOGUES WANTED.—A repre-

sentative of the Federated Swiss Railroads has asked the

Zurich consulate general to obtain catalogues for him from
the American manufacturers of mechanical iron rail saw-s,

boring machines for iron railroad rails and wooden railroad

ties, mechanical spike pullers, apparatus for carrying and
laying iron rails, machines for drawing together rails at

joints in tracks, railroad gang cars, propelled by hand and
with motor attachment. He informed this office that here-

tofore all machinery and tools for the Swiss railroads have

been obtained from America through agents in Germany, who
can no longer supply these needs. For this reason he wishes

to place his orders in America or with agents that American

manufacturers might appoint in Switzerland. The repre-

sentative of the Swiss railroads surmises that improvements

have been made in the past few years by American manufac-
turers of this class of machinery, and he is particularly inter-

ested in hearing about these.



Accuracy in Locomotive Repairs
Methods of Making and of Fitting New and Repair

Parts for Locomotives With Gages and Micrometers

BY M. H. WILLIAMS

MANUFACTURING concerns making machine tools

and similar products are continually giving more

and more attention to the question of standardizing

their product and making the various parts closer to certain

prescribed limits. This is done not as a matter of sentiment,

hut principally on account of being a good business propo-

sition, it having been found that where the various parts that

go to make up the completed machine are properly made for

size, grade and finish, the cost of assembling is xery

much reduced. In many respects railway shops can adopt

to advantage the good practices, the machine tools, and the

methods diat have proved economical in manufacturing

concerns.

]Many of the railway shops have been established a long

time and the older methods of performing work have been

retained, o\ying, partly, to the difficulty of procuring modern
machines, and also to the fact that they are engaged largely

in repair work which does not lend itself to standardization

like new work. However, even for repair work it is possible

to adopt standard sizes that will eliminate to a great extent

the individual fitting of parts that go to make up a locomo-

tive and by the use of later developed machine tools, the grade

of finish of the various motion parts, especially the bearing

surfaces, may be made equal to the l>est practices in any

shop. Below are mentioned a few methods that are worthy

of thought for repairing locomotives and making of new
parts.

IXTERCH.AXGE.ABLE AND OVERSIZED PARTS

It is generally conceded that all parts of the same classes

of locomotives and cars should be interchangeable and so

made that the various pieces will go together without indi-

vidually fitting each to some odier part. This will make it

possible to manufacture and finish the various articles in

large batches to gages or micrometer calipers with the assur-

ance that they will properly fit into the place intended. Tliis

is largely done for new locomotives and cars and follows the

general practices of the builders.

Repair work presents a much more complicated problem

on account of the necessity for fitting new parts to holes

or surfaces where wear has taken place and where the new
part must be a certain amount larger or smaller than the

original. However, even for repair work a certain amount
of iuterchangeability may be obtained that will eventually

result in reducing^ the amount of individual fitting. For
certain locomotive parts, such as link motion, knuckle pins

and their bushings, crosshead pins and various other motion
parts, it is possible and entirely practical to estaldish a system

for repair work of what might be called, for want of a better

name, oversize standards or step sizes, by which parts for

repair work may be finished a definite amount larger or

smaller than standard or drawing size and gaged with mi-
crometers or solid gages with the assurance that the parts

will fit properly. That is, instead of fitting each link motion
pin or similar article to the place where it is to go, they may
be fitted to gage or to micrometer readings, or a combination
of both. As an illustration, the taper hole in a crosshead

may be reamed and the size measured with a taper gage and
the pin ground or finished separately to a female gage.

The gages for the taper hole and pins are a simple propo-
sition, as will be explained later. The straight holes anfl pins

to fit them will reciuire a greater number of gages, or in many
cases the micrometer calipers may be used.

The e.xplanation of the step sizes can best be illustrated by
an example. Assume that the hole in a motion lever bushing

is called for two inches in diameter on the drawings. When
the bushing is worn it is advisable when making repairs and
from a shop standpoint to enlarge the hole to a certain step

size, which may readily be done. In the event of a small

amount of wear this enlargement may be to 2.010 in., or in

the event of greater wear to 2.020 in., 2.030 in., etc., or by
greater step to 2.020 in., 2.040 in., etc. This method is

followed in place of finishing to no particular size, which
would make it necessary to fit the pin individual]}' to each

hole. If the hole and pin are each finished to gages it will

not l>e necessary to try the pin in the hole previous to final

assembling, which will simplify the operations of fitting

these parts.

illCROMETER CALIPERS

Mention has ijeen made of these instruments. They are

now gradually being introduced into railway shops and
where used invariably result in improvement in the accuracy

of the finished article. They also have a good effect on the

workmen, as practically every one endeavors to make his

work right and takes pride in it. No difficulty will be
experienced in getting the men to use them where necessary

when the heads of the various departments properly explain

their use and the method of reading. If in doubt concerning
the use of micrometers it would be well to compare the ac-

curacy and number of good and rejected parts in shops
working with and without micrometers. The use of these

instruments will naturally be limited to the measurements
of articles that are to accurately fit other articles and for

locomotive work should be used principally on motion parts,

such as link motion pins, crosshead pins, journals, etc. Their
use on rough work, such as locomotive frames and parts,

where close fitting is not essential, is not contemplated or

necessary.

STEP SIZES FOR REPAIR A\"ORK

For die over or under-size step sizes necessarj- for repair

work and with the use of micrometers it is advisable to de-

part to a certain extent from the regular units of measurement
such as 1/64 in., 1/32 in., etc., and adopt easily remembered
and read decimals, such as .005 in., .010 in., .020 in., etc.

This will simplify the use of micrometers. As has been
explained, if the original hole is two inches the ne.xt enlarge-

ment can to advantage be 2.010 in., instead of 2 1/64 in.

This does not signify that a departure should be made from
drawing sizes such as one inch, ly^ in-. 1/4 in-, etc., but
rather that where a hole was originally one inch, the next

enlargement should be by steps of .010 in. or .020 in., up
to the largest size usually allowed for enlargement. Should
this enlargement of a 1-in. hole equal IJ^ in., it will be
found advisalde to start again from that size widi the step

sizes.

Another point is also well worth consideration. This is

a standard method of making the male or female part to a
standard size. If the nominal size for a valve motion pin
and bushing is two inches, one or the other should be made
to a standard gage or size and the other part larger or

^mailer, as may be necessary. Generally speaking from a

673
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shop standpoint, it is advisable to make the hole to a

standard size, such as 1)4 in.,
1 J4 '"•> 2 in., etc., and for a

pin to fit freely in the hole a trifle below size, which may
be, say, 0.004 'or 1.496, 1.746, 1.996 in. By this method

standard sizes of plug gages and reamers may be used, and

for force fits the male portion can be made the required

amount larger than the standard sizes.

MEASUREMENT METHODS

Gages for Measuring Holes.—For measuring the com-

paratively small holes, such as are found in valve motion

parts, three inches and under, an inside micrometer may be

used and is preferred by some. However, for the general run

of work, solid cylindrical plug gages will be found the more

servicealjle. For larger parts, such as side rod knuckle pin

bushings, side rod brass bushings, or holes above three inches

in diameter, the tubular inside micrometer will be found the

more desiraljle where misccllnneous measurements are to be

made. Where parts are made in duplicate quantities on

machines, the solid gage is to be preferred. The solid plug

gages may be purchased from gage makers, but if difficulty

is experienced in obtaining the odd sizes they may be made

at a reasonable cost in railway tool rooms. In the latter

event they should be made from tool steel hardened, or soft

steel and heavily pack casehardened. In either event they

should be carefully ground to size after hardening. The

customary form of plug gage is shown in Fig. 1

.

Measuring Outside Diameters.—For measuring the di-

ameter of the straight portions of valve motion lever pins,

crank pins and similar work, the outside micrometers will

be found verv convenient and accurate and much cheaper

Fig. 1—standard Plug Gage

than the solid gages that would be required to cover a

large range of sizes such as are encountered in repair work.

They have the advantage that any size within their range,

which is generally one inch, may be measured, and where a

pin is to be a certain amount smaller tlian the hole to allow

for running fit, this amount may be measured accurately.

That is, for the 2-in. size, the pin may be required 1.997 or

1.996 in., or as found satisfactory from experience.

Gaging Taper Holes.—For gaging the taper holes in valve

motion levers, side rods, crossheads, frame bolt holes, etc.,

taper gages illustrated in Figs. 2 and 3 will be found very

satisfactor>'. They can be used for measuring the diameter

of the reamed holes and checking the accuracy of reaming,

and also for detecting wear in the parts as they come to the

shop. The gage in Fig. 2 shows tlie sizes stamped on a

ilattened surface. Dift'erent methods of marking at the lines

are followed. One method is to mark with an arbitrary

number that will indicate the number of pins or bolts that

will be required. In many respects it is advisable to mark at

the lines the actual diameter of the gage at that point in

inches and decimals of an inch, such as 2.000, 2.010, 2.020,

etc. By this method the diameter of tlie large end of the

pin or bolt will be indicated by the reading on the gage.

Where pins or bolts are marked and put in stock, and in

order to avoid too much stamping, the inch marks may be

omitted and simply marked 10, 20, 120, etc., the full inch

being understood.

Fig. 2 shows in a general way a gage suitable for meas-

uring taper holes such as are found in valve motion levers

and ranging from 2 to 2.240 in. at the largest part of the

lever jaw, the taper shown being one inch per foot and with

steps advancing by .010 in. in diameter. That is, at each

line the gage is .010 in. larger in diameter. The first or

2-in. diameter line is shown four inches from the small end
of the gage, this extra length being for the purpose of fitting

into the hole of the smaller side of the jaw. The spacing

of these lines may readily be calculated and for this par-

ticular case is .120 in. These divisions may readily be cut

on a milling machine, preferably with a V-shaped cutter

having a sharp cutting edge. As these gages will often be

Fig. 2—Taper Gage fo

used where the light is not good, the lines may with sufficient

accuracy be 1/32 in. wide. The figures stamped on the

gage should also be prominent and may to good advantage

be from 1/8 to 3/16 in. high. Many a good gage has been

discarded because the workman was unable to read the mark-
ings properly in dark places. It is advisable to mark this

form of gage for the standard dimensions called for on
drawings for new work by the letters S T D. This will call

attention to the drawing sizes for particular pins.

Fig. 3 shows a similar gage of larger diameter and for the

purpose of reducing weight may be made hollow with the

wall about 3/8 in. thick. These gages may be made cheaply

from machine steel or old axles and when finished from

1/32 in. to 1/16 in. large they may be ground to the proper

size after being heavily pack casehardened. In a number
of cases where gages are used only occasionally they can to

good advantage be made from cast iron and will last a

long time.

For new work this form of gage will answer for gaging

the reaming of holes to drawing sizes and when trying them
they should enter to the line marked S T D. When re-

Flg. 3—Hollow Taper Gage for Large Holes

reaming worn holes they may be enlarged only enough to

allow the top face of the part to come flush with one of the

lines on the gage. The size stamped on the gage will in-

dicate the size of tlie pin necessary to fit the hole.

Gages for Taper Pins.—For measuring the taper portion

of the pin a gage as shown in Fig. 4 will answer very well.

This may be used to gage the diameter of pins used for new
work, in which event the diameter of tlie hole at the large

end should equal the standard diameter of the pin. This

may be gaged by the male plug gage for holes, previously
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mentioned. This gage may also be used for gaging pins for

repair work that are larger than standard. In this event

the pin will only partly enter the gage, as shown in Fig. 5,

and will ser\-e only to test the taper and not the size.

Where these pins are ground on cylindrical grinding ma-
chines with properly trued grinding wheels and the angle

of the table properly set, as may be determined by die gage

shown in Fig. 5, the diameter may be measured by mi-
crometer calipers by taking the readings over the large end
of the taper, shown at A. The finished size should be the

same as shown by the readings at die lines of tlie taper plug

gage previously mentioned. By this method the pins will fit

Fig. 4—Gage for Tapered Pins

properly into holes that have been reamed to the plug gage

and the necessity for testing each pin in tlie place where it

is to go will be avoided.

Gages as shown in Fig. 4 are preferably made from tool

steel, hardened and ground for the smaller sizes. For the

larger sizes, such as are used for piston rods, crosshead and

knuckle pins, cast iron is often used, which answers very

well.

METHODS OF FITTING

By the use of the cylindrical and internal grinding ma-
chines, gages and micrometers, such as have been mentioned,

the following methods of making repairs to valve motion

levers, side rods, crossheads, etc., and the bushings and pins

used in connection with them, may be followed

:

First.—Straight holes such as found in bushings and in

levers not worn enough to warrant repairs of new parts.

These may be tested with the plug gages to ascertain if they

are to standard size or to any of the step sizes above the

standard.

Second.—Same parts as above, slightly worn, which may
be refinished on the internal grinding machine without re-

moving the bushings from the rod. In this case the lever,

rod or part may be clamped to an angle plate bolted to the

table of the internal grinder and the machine adjusted so

that the spindle will grind central with the hole. The hole

may then be ground to one of the step sized plug gages.

This will finish the hole cylindrically and of one size for its

entire length and produce a good bearing on the pin. When
holes are only slightly worn it is difficult to ream or lap them

and produce a round hole of equal diameter from end to

end. With hardened surfaces the only other method would

be lapping with lead lap, which is not entirely satisfactory

for the various bearings used on locomotive motion parts.

Third.—Bushings badly worn so that renewals are neces-
sar)': In this case, after removing the bushing, it is well
to examine the hole from which it is removed and if it is

found tapered or out of round it may be ground on the
internal grinder to insure the next bushing fitting properly.
This may seem to be an extra operation. However, this

practice will eventually result in an improvement in the
levers and in the security of the bushings. When grinding
these holes it is well to grind to a plug gage for convenience
in determining the proper size for the bushing to be ap-
plied. With the holes in the levers ground to one of the
plug gages, the outside of the bushing to be applied may be
ground on the cylindrical grinder a certain amount larger
to allow for force fit, similar to the practice with new bush-
ings applied to new standard parts.

When forcing bushings in place tlie hole will be compressed
a certain amount, depending on the thickness of the walls and
other causes. Tliis will have the effect of reducing the
diameter of the hole in the bushing. For the average re-

pair work the hole in the bushing should be ground after ap-
plying to insure proper size and good bearing surfaces.

It is entirely within the range of possibilities, especially

for new work, to grind the holes in the bushing previous to

applying them, a slight amount large to allow for this

compression. This practice would make it possible to grind
the holes in these bushings in quantities, which would be

cheaper than finishing them singly. If tlie practice of fin-

ishing holes into which the bushings are to be applied to

plug gages and grinding the outside of the bushing is fol-

lowed, there would be no difficulty in arriving at the proper

amount to allow for compression of the hole in the bushing.

Generally speaking, die outside of the bushing should be

from .0015 to .002 larger for each one inch in diameter than

the hole. The holes in the bushings will compress about one-

half that amount. This, however, will vary with differ-

ent thicknesses of bushings. If the conditions were as

mentioned, the outside diameter of a nominal 2-in. bushing

would be 2.004 in. and the hole if required to be 1^4 in.

should be finished .002 in. large, or 1.750 plus .002, ecjualling

1.752 in.

Fourth.—New bushings used in connection widi pins hav-

ing taper ends as shown in Fig. 6 : When applied to repair

work these bushings can in the majority of cases have
standard sized holes, similar to those required for new work.

When the taper holes in the comjianion lever have been worn
or reamed a large amount, it will be necessary to go to a larger

sized hole in the bushing on account of the taper hole in the

smaller hole jaws equalling the size of the standard straight

body of the pin.

Will) reference to Fig. 6:—The largest part of the taper A
can only be equal to the body C and obtain a full bearing

for the smaller taper end of the pin. When the taper A
exceeds the dimension of C it is advisable to make the bush-
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ings and body of pin C considerably larger. This may be

increased by certain increments as may Ije decided on. That

is, assuming that dimension C when standard is two inches,

the next increase forbushings maybe to 2.100 in. and the next

to 2.200 in. The size of these steps will he largely governed

by the degree of taper and space available for the bushing.

Generally, where tapers are one inch per foot, steps of .100

in. will he found satisfactory. Tliis point can readily be

determined by calculation or laying out the work on the

drawing board. By adopting some standards of step sizes,

or as tiiey mav also be called, over sizes for repair work, it

will i)e possible to make these over sized liushings in large

quantities, bored to appro.ximatcly the correct size. Where

hardened bu.^hings are used they may Ije kept in stock all

hardened. When applying them it will only be necessary to

turn or grind the outsicle of bushings to fit the hole in part

where it is to be applied and to finish the hole. Or to put

it somewhat clearer, when the taper A is smaller than bod}-

C, standard bushings and pins can V)€ used. Where the taper

in lever has Ijccn reamed a \-er\- large amount one of the step

sizes above standard should Ije used. This would appl)'

where both the bushing and pin are renewed. If the pin

is only slightlv worn on the body C and is otherwise good,

it may be found more economical to regrind the pin and select

or make a bushing to fit it, on account of the pin being the

more expensive. For this purpose the small step sizes, such

as .010 will be found very convenient if kept in stock in

small quantities.

Fi<;. 7 shows suggested sizes for side rod knuckle pms

'Taper I /n IZ

A
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they are to be applied and finally hardened by the regular

methods followed with tool steel.

CONCLUSIONS

The methods of performing the various operations and

measuring as has been explained are somewhat of a de-

parture from the regular railway practices and may at first

appear difficult to put in practice. It would in many shops

require a number of gages, micrometers, etc., as well as

calculations and stud}- to arrive at the proper methods and

step sizes to meet local conditions and designs. This

article has only attempted to deal with the question in a

general way.

The general effect of introducing micrometers and solid

plug gages will be that the work will Ije fini.shed closer

to the required size largely from the fact that the work-

m;in will know how much a piece is large or small.

This is difficult witli other calipers except for the most ex-

perienced workmen. As a result of accurate measuring the

habit of close sizes will becdlne general and make it possible

to finish parts separately with the assurance that they will

fit properly when assembled, or to consider any two parts

that are to go together, say a side rod knuckle pin and the

rod bushing. The bushing may be finished to a solid plug

gage or micrometer exactly four inches and when measured

by this method would be known to be correct. The pin

fitting with this bushing can then lie finished say .008 small

or 0.992 inches. There will be absolutely no necessity of

trying two parts together. This in many cases will eliminate

carting the rod to the machine when the pin is finished and

possibly making several trials for size as is at times the prac-

tice where close measurements are not the practice.

The above deals with straight surfaces. The taper portions

of various pins, piston rod ends, etc., may also be made
interchangeable or to cover size to fit where wear has taken

place by the use of gages shown in Fig. 4. Also the place

where the pins are to go may be reamed and gaged by the

taper plug gages, Figs. 2 and 3. The taper size of the pins,

as has been explained, may in most cases be measured by mi-

crometer calipers by taking readings over the largest part of

the taper. With the size required for the largest end of the

taper definitely measured and also the straight hole into

which the pin fits likewise measured, blanks may be filled

out giving the necessary data for the finish of the pin, a

suggested form being shown in Fig. 8, on which the sizes

can be filled in. Also data as to the amount of allowance

necessar)- for flow of oil or lost motion may also, be given.

This will have the effect of reducing these dimensions to

exact amounts and establishing a uniform practice. With
this information the grinder operator can readily grind the

pins to the required size both on the straight and taper

surfaces, and with the assurance that they will fit.

The eventual results of adopting methods as has Ijeen

explained will be that the companion parts can he made in-

dependent of each other and avoid a large amount of carting

of heavy parts about the shojj. This, however, is only

secondary to the fact that by adopting a .system as has

generally been explained, the parts will fit [)ro[)erly and will

result in saving when erecting and also improve the wearing

qualities. Or looking at this question from a manufacturing

concern's standpoint, the time saved when assemjjling the

new or repaired locomotive on account of all parts fitting

properly will more than pay for all gages and appliances that

may be required.

Costs.—The methods, as have been explained, will involve

some costs for appliances and machines and consideraljle

.study in arriving at the proper allowances for step sizes, lost

motion, drive fits, etc., for the various IcKomotive parts. On
the other hand it will be possible to manufacture in quan-
tities the various locomotive parts to a scmi-finiKlicd state

and alh)w the proper amount for final finishing to the re-

quired size to fit the worn and re-reamed places where they

are to jje applied. This will have the effect of reducing the

total cost of making articles and also the amount of delays

waiting on parts. Or in other words the parts may be made
up in large quantities. One of the principal savings will

result from the fact that parts will fit properly and avoid
delays in assembling the locomotive and delavs on the road.

LOCOMOTIVE AIR BRAKE TESTER
BY E. A. M.

In the drawing will be found the essential details of con-
struction of an air brake testing device for use at locomotive
inspection pits, which makes possible the completion of the

necessary brake equipment tests on arrival at the terminal
in about 12 minutes.

Essentially, the device is a crane for supporting the in-

spector's test gage and orifice valve with suitable connec-
tions to the signal and train lines, at a height such that it

may be swung into the cab at the gangway, with the equip-
ment within convenient reach of the inspector conducing
the tests. The test equipment is supported at the end of a
telescopic horizontal arm, which may be closed and swung
out of the way parallel to the track when not in use. The
test equipment is coupled up to the train and signal lines at

the rear end of the tender by means of hose and standard
coupling, from which pipe lines lead along the side of the
inspection pit and up through the base of the crane. From
the upper end of these pipes hose connections of sufficient

sJ fillJ

Longifudinal .Sacfion'Throuffh Pif.

Crane for Supporting Locomotive Air Brakte Tests Apparatus at
Inspection Pits

lengtli to provide freedom of movement for the swinging and
extension of the arm, lead up to the end of the arm." To
I)rovide for locomotives equipped with combined automatic
and straight air Ijrakes, a .special hose connection is tajiped
into the signal line in the inspection pit. When not in
use this connection is closed jjy plug cock No. 2, as shown
in the longitudinal section through the pit, and when in use
tiie connection to the locomotive signal line is closed off jjy
means of cock No. 1.

The ujiright member of the crane is a piece of 2yj-in.
wrought iron pipe supported in a cast iron base 20 in. in
diameter, which is Ijolted to a suitable foundation beside
the pit and H) located tliat it .stands directly op[)osite the
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gangway when Uie locomotive is spotted over the pit. Rest-

ing on the top of the 2)A-in. pipe is a special tee forging,

to a downward projection from which is attuclied by means
of taper pins, an I8-in. length of 2-in. wrought iron pipe.

This lits inside the larger pipe and supports the horizontal

arm. Where the forging rests on top of the 2^2-in. pipe it

is jirovided with lugs which fit into corresponding notches

in the top of the pipe, to hold the horizontal arm jjarallel to

the track when the device is not in u.se.

The horizontal arm is a piece of 2-in. wrought iron pipe,

one end of which extends through a hole drilled in the

special forging, to which it is attached by three taper pins.

The pipe is about 30 in. long. The telescopic member is a

piece of y2-in. by l^-^-in. wrought iron, which slides through

a special wrought iron cap on the swinging end of the hori-

zontal arm. To tlie inner end of this piece are riveted two
pieces of '4 -in. plate cut to fit the inside of the pipe, to

keep the sliding arm in proper alinement.

To the outer end of the sliding arm is attached the test

equipment. This consists of an inspector's test gage, in the

line immediately below which is a tee to receive the orifice

valwe. Below the orifice valve is another tee, in the lower

end of which is screwed a special stud by which the whole
equipment is attached to the sliding arm. The connection

to the signal and train lines enters the horizontal flange of

this tee. Three 5^ -in. stop cocks complete the equipment,
one each in the signal line and train line and one to provide

for blowing out the whole apparatus.

After connecting the pipe lines in the pit to the signal and
train lines at the rear end of the tender, the necessarj' tests

may all be conducted by one man in the cab. Where loco-

motives pass over the inspection pit headed in both direc-

tions two of these devices are needed, placed on opposite

sides and near opposite ends of the inspection pit.

SOFT GRINDING WHEELS*
BY HOWARD W. DUNBAR

Normally, in most grinding departments, the tendency
both on the part of the grinding machine operator and his

foreman is to use harder and harder wheels. The reason for

this seems to usually come from the feeling on their part that

because the wheel lasts longer it is naturally a more economi-
cal wheel to use. This is unquestionably a mistaken idea.

Wheels are only an economical proposition when they do wear
out. Now do not draw a wrong conclusion from this state-

ment, because there is a wide difference between wheels wear-
ing out and producing a large number of parts and those that

wear out with a small production.

Soft wheels are only relatively soft. So to assume because

a wheel is on a low scale in the grade list that it is a soft wheel
is incorrect reasoning because it can only be soft to the grind-

ing engineer's mind when it is free enough to cut rapidly, and
in order to perform in this manner it must be soft. The grade

list is merely a means for identifying certain kinds and types

of wheels so that they may be readily reproduced.

The degree of softness or hardness of the wheel is best de-

termined by its cutting action, its productibility and per-

formance rather than by the position it occupies in any
particular grade list. To go a bit beyond the usual under-

standing of a soft wheel, one must take into consideration the

type of machine that the wheel is to be used with, the kind of

material that such a wheel is to grind, the mechanical dimen-

sions of the wheel itself as related to the dimensions of the

work it is to grind. To illustrate: A w'heel of a given

diameter and width of face performing a grinding operation

Ufwn a piece of hardened tool steel 2 in. in diameter acts

in grade (which means its degree of softness or hardness),

quite differently than it would were it grinding upon a piece

•Taken from Grits and Grinds.

of the same steel 4 in. in diameter. This, to the grindin"
machine engineer, is logical reasoning because in the two
cases cited the arc of contact is different, and the arc of
contact, w^dth of face of the wheel and radial depth of cut
are factors which cause a wheel to act either hard or soft.

I have often had occasion in talking with some operator in

a grinding department who felt that he was more or less in

trouble because his wheel was wearing out rapidly or glazing

and filling and he could not produce the large number of

pieces per day that he had hoped, to receive in reply to my
question, "Have you used a soft wheel?" the answer, '"Oh,

}es, this wheel is a X wheel." In his mind that wheel was
soft because it occupied the position in the low scale of the

grading list. He had given little thought to the fact that he
was grinding work eight, ten or twelve inches in diameter. In
each case the K wheel might have been quite a bit too hard '

for the operation and again undoubtedly he had paid little

attention to the fact that his speeds of work revolution could
be of so great assistance to him in causing that wheel to act in

a proper manner.
^^'hen considering wheel grades to determine the correct one

to use, the following points should be kept in mind:
1.—That the grade letter has little meaning in so far as the

wheel action is concerned, it only serving as the means of

identifying that particular wheel.

2.—The diameter of the work will vary the cutting action

of the wheel. The smaller the work the harder the wheel may
be and the larger the work the softer it must be, of course,

assuming that the diameter of the wheel is the same.
3.—The larger the diameter of the wheel the harder the

wheel wdll act. The smaller the diameter of the wheel the

softer it will act, the diameter of work remaining the same in

both cases.

4.—The wider the face of the wheel in contact with the

w-ork being ground, the softer the wheel must be to grind
rapidly.

5.—Work speeds are provided for the purpose of varying

the cutting action of the wheel; in other words, so that the

wheel may be made to act soft or hard.

6.—The grain size affects the apparent grade of the wheel,

finer grains appearing hard while coarse grains appear soft in

their action, regardless of the bonding grade.

After alb even though the tendency be in the direction of

hard wheels today, and when we say hard wheels we mean
harder than necessar\' to perform a given operation, the day
will come when operators will realize that the life of the wheel
is a secondar}- consideration, that the number of pieces ground
is of prime importance and there can be no question as to the

productibility of soft acting wheels as compared w'ith one that

is hard, requiring frequent dressing to keep its face open
enough to grind rapidly. It probably is a fact that 75 per

cent of the defects in grinding operations can be charged to

the use of too hard a wheel. Chatter marks are produced by
a hard wheel. Hard wheels generate more heat in the grind-

ing operation which changes the shape of the pieces being

ground and makes more difficult the possibility of round
work. Hard wheels fill and glaze, causing blemishes in the

finish. Hard wheels won't "bite," as the grinding machine
operator would say; that is, they do not cut free!}'. Hard
wheels require infinitely more power, at the same time accom-

plishing less work. Hard wheels cause abuse to the machines,

principally the spindle bearings. Hard wheels are the

bugaboo of every grinding department.

Railway Cars of Reinforced Concrete.—The London
Times reports that experiments are being made at the plant

of the Ebbw Vale Steel Company in the construction of rail-

way cars of reinforced concrete. Experiments are being

made in the United States along similar lines but as yet

nothing of a definite nature has materialized.
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TED SYMINGTON-NO SLACKER
BY A.J. T. GATE

As the one o'clock whistle stopped blowing, Ted Syming-
ton, the general foreman at Mt. Clary, turned on his

heel and started for his office. "The end of a per-

fect day for mine," he said bitterly, as he recalled that he
was to have been on his way to Jackson City an hour ago,

wliere he was to meet the only girl that had ever meant any-
thing to him, and together they were to have been the guests

of friends 20 miles away in the country over Sunday.
Ted had counted on this trip for weeks. He had never

had an hour off duty since coming to Mt. Clary and now,
after all his longing for this Saturday to come, here he was,

not only prevented from keeping his appointment, but the

cause of it all meant serious trouble as well. "There'll be

some explaining to do over this mess," he muttered, as he
strode into his office, "what the outcome will be is more than
I know."' Hastily throwing off his coat and hat preparatory

to washing up, he started to roll up his sleeves when he

caught a glimpse of himself in the glass over the washbowl,
and the sight made him pause a moment and contemplate

his condition.

Long noted for his clean and orderly personal appear-

ance, he wondered what the folks back in Danby would say

if they could see him now. His face and hands were cov-

ered with grease and grime, his collar and tie were spattered

with oil while his suit was practically ruined. As he gazed

into the glass and behold himself in a condition that three

months ago would have seemed impossible to him, he reflect-

ed bitterly on the turn events had taken since his appoint-

ment as general foreman at Mt. Clary, and he could not

help wondering how much longer things could continue as

they had been before he would be notified a change was to

be made.
To say that things were breaking badly for Ted was put-

ting it mildly.

Nothing went right. The harder he worked, the more
hours he put in on the job, the worse matters grew. It

seemed impossible to get engines out on time any more, and
as for engine failures, Ted shuddered as he thought of the

last bulletin he had received that morning, showing five fail-

ures for the previous 24-hour period, all of them on Mt.
Clary engines and of course up to him to explain. And this

reminded him again of his present dilemma this noon which
had prevented him from taking his trip.

A Mallet had been run over a derailer on the outgoing

lead, a couple of rails had been broken, the driver brake rig-

ging torn off and this had to be removed before engine

could be rerailed. The fire cleaner who was responsible for

the accident had no authority to handle engines, all of which
was bad enough in itself, but what was infinitely worse, the

derailment blocked in No. 9's engine at the sand house

where the hostler had taken the engine just prior to the acci-

dent, and there she was, until the lead was cleared and
serviceable.

No. 9 was the limited. Anything causing a delay to that

train meant trouble, and on this particular day there was no
other engine at Mt. Clar}' capable of handling No. 9. The
entire force pitched in and worked like beavers for Ted, but

in spite of their efforts No. 9 left the depot 30 minutes late

on account of waiting for an engine.

Ted knew there would be more trouble over this affair

than any other that had occurred since his advent as general

foreman. In the first place, he had been taken to task sev-

eral times about men handling engines without authority,

and the la.st time when a couple of engines had been smashed
up, the superintendent of motive power had written to the

master mechanic in a decidedly caustic manner, and that

official pas.sed it on to Ted with a note that made his blood

boil when he read it.

As Ted vividly recalled that letter now, the worst of many
bad ones he had received since coming to Mt. Clary, and
remembering tlie many recent occurrences for which he had
been criticised, it began to dawn on him that after all per-
haps he was the wrong man for the job. As this thought
took possession of him he hastily crossed the room and closed
the door. The consciousness that he had failed overwhelmed
him and he wanted to be alone now the better to think about
the situation.

He knew of course that matters could not be tolerated

long as they were going, but somehow he had felt big enough
to pull himself out of the hole. Every game had its "bad
innings" he had reasoned, and when he had succeeded in

overcoming the feeling that he knew had existed against him
from the first, he believed he could make a creditable show-
ing. But now, as he surveyed the situation from a new
angle he made up his mind that it was too late. He admit-
ted for the first time to himself that he was powerless to

bring about an improvement.
And what made it more bitter for him was the knowledge

that he, more than all others, was to blame for his own un-
fortunate position. His mind went back to the time when
he had graduated from college and entered the service as a
special apprentice at Danby, the headquarters on the next
division east of Mt. Clary.

The master mechanic at Danby, Mr. Allen, had liked Ted
from the day he went to work there. While in college he
had developed considerable skill as a draftsman, and when
this became known to Mr. Allen, Ted got all the jobs of

making sketches, drawings and blue prints needed at Danby.
The result was that far too large a part of tlie time which
should have been spent in the shop was put in at the draw-
ing board in the apprentice school.

It must be admitted that Ted sometimes uneasily asked
himself whether he might not be making a mistake. But
the good hearted master mechanic made it very easy for him
to neglect the shop experience he needed, for the cleaner jobs

and pleasanter surroundings in the office.

Ted did not like working in the wheel gang; he had a

secret feeling of contempt for a S3'stem that made a man
with his education work three months with a bunch of "bone-
heads," as he called them, wrestling tires off and on, and
the other rough work they were called upon to do. And
there was the driving box and shoe and wedge jobs, and
other classes of work of a similar nature. With his wide
reading on these various subjects he did not consider it at all

necessary to put in so much time in each gang, when he al-

ready knew the fundamental principles of it all. As for

roundhouse work, the roundhouse men he knew were always
plastered from head to foot with grease since the company
had stopped the practice of wiping the engines, and, frankly,

roundhouses did not appeal to him at all.

As time went on the general foreman and his staff at

Danby, realizing how Ted felt about doing work of this kind
and knowing how he stood with the master mechanic, ceased

to comment as to his future mechanical ability, and Ted
finally passed out of his apprenticeship without a good work-
ing kncrwledge of many things which he now realized he
sorely needed. He was scarcely out of his time before he
was called upon to relieve the night roundhouse foreman,

who was off on account of sickness. The job was not a

strenuous one for a foreman at any time, as the majority of

the men were "old timers" and knew every move that ought
to be made, so Ted had easy going, and the belief that he was
a "comer" was greatly strengthened in the mind of the mas-
ter mechanic. Mr. Allen never let an opportunity slip by of

telling the superintendent of motive power about him, and
impressing on that officer's mind that in Ted there was all

the essential qualifications for a future master mechanic.

From tliaf time on Ted was frequently used as a relieving

foreman, and it was only natural for him to feel that after
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all, lie was i.ai)alilc of liaiulliiit; aliout aii\- opportunity that

might ])rcsi.'nt itself in the line of supervision. As might he

e.\pected, when the general foreman at Mt. Clary resigned to

acce|)t a position as master mechanic with another company,

Ted was immediately selected for the jjlace Ijv the superin-

tendent of motive power, who gave the master mechanic at

Walton, to whom Ted reported, a very tlattering account of

the new general foreman's accomplishments.

Mt. C'hiry, however, was a different i)roposition from

Danliw lt'\va.s the junction point of three divisions and

lay at the foot of a 12-mile grade over which all freight

trains westbound required from one to three helpers. There

was no back shop at Mt. Clary to draw on when short of

help, or to do e.xtra machine work when up against it in the

roundhouse. Moreover, what machines there were had been

sent there from various shops along the road, and represented

in the aggregate "a bunch of junk," as one old time mechanic

put it, in conijilaining to Ted one day about what was ex-

pected of them, and the facilities they had to do it with. The

main shop on that division was at Walton more than a hun-

dred miles from Mt. Clary, and it often required great re-

sourcefulness to keep power going until it could be taken

there for heavy work. It required a diplomat, too, to deal

with the engine crews on three divisions, and the various

division officers, each intent on getting the most out of Mt.

Clary. In short, that terminal had the reputation of being

a "windy corner" for a general foreman, and the man who

succeeded there was regarded as competent for about any-

thing in the line of supervision.

Unfortunately the master mechanic at Walton, who was a

mechanic of the old school, and who believed that a foreman

to be successful should have a thorough training in all de-

partments, had heard of Ted's apprenticeship days, and how

he had "got by" at Danby. With this knowledge before-

hand it did not take him long to detect Ted's shortcomings

in practical experience, and he was not slow in letting him

know it. Finally, the general foreman who had preceded

him was a man liked by all. A thorough mechanic, skilled

in handling men and in making quick decisions that were ac-

ceptable to ever\-one, he had been able to get results under

very difficult circumstances. He had kept engine failures

down better than any one else had ever done there.

Ted had got in bad almost immediately after arriving at

Mt. Clarv. Unaccustomed to dealing with the complex prob-

lems that were constantly put up to him, he made enemies at

the start. He nearly came to blows with a road foreman

over some work reported and not done, and this injured him

more than anything else that could have happened, for that

official never let a chance go by after that to inform the mas-

ter mechanic at Walton about Ted's weaknesses. The men

soon found out that he was deficient in practical mechanical

knowledge and they resented having such a man put in au-

thoritv over them.

And so matters had gone wrong from the start. Engme

failures began to increase, terminal delays were constantly

taking place, and Ted was called upon for explanations

almost everA- hour in the day.

With his back to the wall he was fighting bravely. Dur-

ing the past month he had been on the job night and day,

and yet results were no better, and now, as he leaned back

in his chair, he read the handwriting on the wall. As he

got up to reach for his coat, for he had not yet been to lunch,

he caught sight of a bundle of letters hitherto unnoticed lying

on his desk.' Down in the middle of the package was a long,

white envelope that he felt instinctively enclosed a letter from

the master mechanic.

Reaching over, he pulled it part way out and noticed the

word "Personal" underlined, while in the upper left hand

corner his suspicion was confirmed by seeing the master

mechanic's address. Ted had learned to dread those "per-

sonals." and as he held this one in his hand deliberating

whether or not he would read it before going to lunch, he

noticed for the fiist time the display type in a newspaper that

had been carelessly thrown on the desk, these words:

YOUR COUNTRY NEEDS YOU
If vof Aki; iioLDi.Nc; ddwx a job that e.xempts you

FROM .MILITAKV SEK\ IC'IC WHKX VOU KNOW ANOTHER CAN
FILL YOUR PLACE—YOU ARE A SLACKER.

With his gaze riveted on that second line, Ted read it

again, "when you know another can fill your place
—YOU ARE A SLACKER," he read. His hold on the

long, white envelope loosened, a new light shown in his eyes—That's me," he muttered, reaching for his coat with one
hand while he shoved the paper into his pocket with the

other. "You wor't have to remind me of it again. Uncle
Sam," he said, as he started for the door, leaving the long,

white envelope unopened on the de.sk behind him.

The next day while Mt. Clary was talking about Ted's

sudden enlistment and his probable successor, over in Jack-
son City a girl received a letter which she had read many
times: "I hope you will forgive me for failing to keep my
appointment, but I had bad luck at the last moment, and
then I had to go to the recruiting office, and they got my
measure down there—well, it was all off.''

WEDGE BLOCK FOR JACKING
LOCOMOTIVES

BY JAMES GRANT

The wedge block shown in the illustration will be found
useful in engine houses, as they eliminate to a great extent

the use of jacks for locomotive work. The use of jacks for

raising locomotives, particularly the heavy types now in use,

is a hazardous piece of work, especially when it is considered

that few engine houses have a solid floor to work from. A set

of four of these wedges will be found convenient for spring

and spring rigging work, engine truck and trailer work, and
changing driving tires. Tire changing used to be looked

upon as a job for the backshop, but since the federal laws
regarding tire wear have been in operation a month seldom
passes in the larger roundhouses without changing one or

more sets.

For the large Mallet engines the wedges are particularly

adaptable. For instance, if the high pressure engine tires

Wedge Blocks Used In the Place of Jacks for Raising Locomotives

have to be changed, run the last pair of drivers of the low
pressure engine and the trailer wheels on four of these wedges,

at the same time taking care to block the boxes and springs in

order to retain all the slack, and lots of space will be found to

slip off the old tires and put on the new ones. An engine

truck can be run out easily by putting the first pair of drivers

on the wedges, taking care to block solid between both of the

driving boxes and the frames before moving the engine; also

put blocking between the truck boxes and binders so as to

keep the center casting in the same position when the weight

has been removed.

The wedges, if properly made will hold the rail and the
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lugs on the sides prevent any danger from tipping while the

heel on top acts as a sure stop when the engine has been

pulled up as far as necessar}'. A wedge can be forged from

an old axle or any piece of scrap, and it is considered best to

forge the lugs solid. After forging, the inside of the lugs and
bottom of the wedge should be machined, so as to make a good

fit over the ball of tlie rail.

The sketch shows the wedge 36 in. long, but this can be

varied according to the type of engines handled. The longer

the taper the more easy can the engine be run up on to the

wedge. The lieight over the top of the heel might also have

to be changed; this depends on how much clearance the brake

hangers liave from the rail.

It can be readih- seen that by possessing a few of these

inexpensive wedges considerable time can be saved, as the

above methods are far quicker than using jacks. When an

engine is on the wedges it is there to stay. When using jacks

it is always necessary to block up with heavy timbers.

HYDRAULIC PRESS FOR SHORTENING
DRAWBARS
BY E. A. MURRAY

Master Mechanic, Chesapeake & Ohio. Clifton Forge. Va.

A self-contained hydraulic press of simple construction

has been developed and is in use at the Clifton Forge shops

of the Chesapeake & Ohio for such work as upsetting loco-

motive drawbars and frame binders. The various operating

parts of the complete machine are assembled on a table

made up of a hea\y cast iron top, of which the stationary

resistance post is an integral part. The cylinder is designed

for a 10-in. ram and is bolted and keyed to the one end of

the table. A }/i-in. packing leather is secured to the end

of the ram w'ith a ^-in. follower plate and one inch ahead

of the leather the ram is reduced to eight inches in diameter.

A
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have been raised and conditions improved. This is the

problem that is worrying the Government: '"What is the

trouble?'' Is it a Sinn-Feincr or an I. W. W. movement to

try to prevent us from winning the war, or "are you real

Americans?" Real Americans, making a mistake of the head
rather than of the heart. I cannot believe you would inten-

tionally help the Kaiser to kill our American boys. Let us

stop for a moment; examine your conscience; ask yourself if

you worked every day you could have worked since the war
started; have you laid off and gone out for a good time,

when you ought to have been at your machine turning out

parts which are sorely needed; have you refused to work
overtime hours; have you gone into a wash room as I saw
seventeen last Saturday, reading papers and smoking, have

you read newspapers during working hours; were you one

of the men in the blacksmith shop who sat down and read

papers in the presence of officers during working hours ? Ask
yourselves, "Have I given a fair day's work for a fair day's

pay?"
There are some things that are going on in the shop that

have got to come to a stop. I told your committee the other

day that I thought tlie Government took over this railroad

some time ago, but I found that the employees, so far as this

shop was concerned, were still running it. This policy must

cease, and in the future if the officers instruct you to do any-

thing, it will be up to you to do it unless it involves bodily

harm; if you think such instructions are not right, then make
a grievance of the matter and handle it in the manner pro-

vided for in Order No. 8 and we will see that justice is done,

but do not refuse to obey your officers, as you must obey the

instructions of the officers in charge if you are to remain in

Government service.

Lounging in the toilet room must cease; it is not there for

that purpose. Do not use it as a play room. Another thing

which must cease is the wasting of your time visiting, and the

reading of newspapers while on duty in this shop. In days

gone by you turned out fifty-four locomotives a month from

this shop, and you are not doing it now; you did it on

fifty-four hour weekly schedule, why can you not do as much
in these days of trials and tribulations, as you did in time of

peace? You can if you want to, and I know you will. An-
other question I desire to cover is starting to work promptly.

When the seven o'clock whistle blows in the morning you

must start work, you must be on your job and not lounge

about for thirty minutes before starting to work.

We desire that all machines be kept at a speed that will

insure their maximum output. I have said that insubordina-

tion must cease, men must obey orders ; we want officers to be

kind to the men, but we do not want them to keep men in the

shops who will not help the Government. I said further to the

officers, if there were men in the shop who would not work the

required numljer of hours, that my advice would be to get rid

of them; for we cannot afford to tie up machines day after

day, waiting for some men who work only when they please.

Men must work unless sickness prevents them from doing so.

We are going to expect a sufficient amount of overtime to

finish locomotives about ready to leave shop, for there is

no need of holding locomotives from Saturday until Monday
when, by working a few hours overtime, you can avoid it.

And no man who is a real American would want to delay

locomotives.

I have said to the officers, do not overdo the overtime

question. Their answer was, "if the men will discontinue

laying off, there will be no need of overtime." The percent-

age of men laying off at this locomotive shop is running as

high as 20 per cent, when it should not exceed 7 per cent.

We want you to work ten hours a day. We are paying the

mechanics as high as $7.50 and the helpers as high as $S for

so doing and I do not care what anybody says, that is better

wages than vou ever got, or ever hoped to get. This is as

true as we are standing here. (Applause).

Mr. McAdoo was mighty square when he dated your in-

creases from Januar)' 1, thus giving you hundreds of thou-
sands, yes, millions of dollars back pay; in so doing, he did
something that no railroad ever did, or ever would do, and
now he is requesting you to do one or two things for him.
First, he desires faithful service; second, that you work all

the time you can work, all the time your health and your
family's health will permit. I have brought these things
home to you in as plain language as I can in order to show
you that you have a patriotic duty to perfonn. You are

going to say to me, we are patriotic men. We have bought
Liberty Bonds, given to the Red Cross and filled up the War
Chest. I am going to reply to you by saying that it would
have been much better for you to have kept all your money
and given us faitliful service, for what good is your money
if you do not allow the Government to spend it; they

would have to pay interest on it, and get no good out of it.

When General Pershing and his faithful boys reach home,
if you have done what is right you will be able to look

them in the face and say, I did not go across, but I was a

real 100 per cent American Shop Soldier, and the Govern-
ment told me if I was that you would come home, and you
did; and then when your babies grow up and say, "Dad, what
did you do in the great war?" you will be able to say, "Your
dad did all the Government asked him to do, and he did his

part faithfully and was a real American."

AN IMPROVISED HYDRAULIC RAM
BY CHAS. W. SCHANE

The drawing shows an interesting method of obtaining
hydraulic pressure by means of a Westinghouse locomotive
air compressor for testing boilers or for operating hydraulic
pit jacks. A cylinder made from steel tubing with a brass

liner cast in it and bored to suit the piston rod of the air

compressor is screwed into the pump saddle and stuffing box
gland and is secured with a lock nut.

This ram, placed in a central position with respect to the

. L
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Hydraulic Ram Made from a Westinghouse Locomotive
Air Compressor

drop pits, does away with hand power for operating the jacks.

The pump line is so arranged that the water will flow through
the check valves to the jack and raise the plunger to the work
without operating the ram. A few strokes of the ram w-ill

then do the work.

When the ram is used for testing boilers it can be mounted
on a suitable cart, and when it is used for operating jacks it

should be mounted on a stationary stand. This device has
been in service for several months and has given good results.



HOSE MOUNTING AND HOSE CLAMP-
ING MACHINE

The hose mounting and clamping apparatus shown in

tlie illustrations was developed several years ago for the use

of the ^^"estinghouse Air Brake Company, Pittsburgh, Pa.,

and it has proved to be an economical and satisfactory

appliance. \Vhile this company has not heretofore attempted

the manufacture of these devices except for its own needs,

it has arranged so that they can be procured on order, either

as complete outfits or merely such details as are not obtain-

Flg. 1—Hose Mounting Machine

able from existing railroad material. These can either be

obtained from the company or made to blue prints which it

will furnish on request.

HOSE MOUNTING MACHINE

Referring to Fig. 1 it will be observed that the hose

mounting machine consists of a Z-bar frame on which is

mounted a hand operated clamp, designed to grip the hose

throughout the greater part of its length so as to hold it

rigid while the coupling or nipple is being applied; a com-

pressed air cylinder; an operating valve for controlling

admission and exhaust of the air from the compressed air

cylinder, and accessories including a reservoir, C-6 feed

valve and cocks.

The piston rod of the cylinder is adapted to the special

heads used for mounting the coupling or the nipple. These

heads are removable so that both the nipple and coupling

can be mounted on a single machine, although not at the

same time.

The operation of the machine is essentially as follows:

The hose is placed in the hand operated clamp. The shank

end of the nipple or coupling, before being placed on the

head, is dipped in rubber cement which acts as a lubricant

and aLso serves to make an air-tight and rigid joint. The

clamp is then drawn down to hold the hose rigid; the handle
of the operating valve is moved to application position ad-
mitting air to the cylinder, causing the piston and rod to
move out and forcing the shank end of the nipple or the
coupling into the hose. The handle of the operating valve
is then moved to release position in which the air is exhausted
from the cylinder and the piston and rod returned to normal
position. The clamp is then released and raised, allowing
tiie hose to be removed.

When all of the couplings have been applied to one end
of the hose, the head on the cylinder piston rod is changed
and the nipples applied to the other end of the hose in the
same manner.

HOSE CLAMPING MACHINE

The hose clamping machine shown in Fig. 2 consists of
two hardened steel jaws, one of which is movable, a com-
pressed air cylinder, the piston rod of which is connected to
the movable jaw, a tension spring attached to the lower end
of the movable jaw providing for the opening of the jaws
when the air pressure is released, an adjustable support to
provide for the various sizes of hose used (to be lowered for
the larger sizes and raised when applying the clamps to the
smaller sizes. This is important, as the points of the jaws

Fig. 2—Hose Clamping Machine

must properly engage the shoulders of the clamp to avoid
pinching the hose), an operating valve and a feed valve,
together with the usual reservoir and accessories such as
cocks, etc.

After the coujiling and nipple have been applied, the
clamps are first loosely strung on the hose. This is readily
accomplished by kinking the hose to permit of slipping on
the clamp through the opening between the lugs. The hose
is then laid on the support and the clamp placed in position
Ijy hand. (It is important that the clamp be between the
end of the hose and the bead on the shank of the coupling

683
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or nipple and not on the bead.) The operating valve handle

is moved to application position admitting air to the com-

pressed air cylinder, forcing out the i)iston and rod and

causing the jaws to close, gripping the clamp just hack of

the slioulder, closing it and holding it closed while the bolt

is ajiplied and the nut run up on the bolt until it comes

tightly in contact with the lug on the clamp. The pressure

is then released by moving the handle of the operating valve

INSIDE ADMISSION PISTON VALVE CHEST
FOR SLIDE VALVE CYLINDERS

The Chicago Great We.'item during the ])ast few years

has applied su|)erheaters to a large numfjer of locomotives

which formerly used saturated steam. In carrying out the

program for modernizing the motive power it was found
desirable to change over a class of slide valve Consolidation

Method of Applying Valve Chest to Eight-Wheel Locomotives

to release position, the hose turned end for end and the same

operation repeated.

The compressed air used for both mounting the fittings

into the hose and for clamping is taken from the .shop line

engines. The expense involved in applying new cylinders

was so great and material so difficult to secure that it was
finally decided to apply a piston valve chest on the original

c\linders. A design was accordingly worked out bv A. B.

Details of Valve Chest Used on the Chicago-Great Western

and should have a pressure of between 70 lb. and HO. lb.

In mounting couplings and applying clamps, care must,

of course, be taken to observe the proper relationship and
position which is called for in the Master Car Builder's

rei/ulations.

Clark, master mechanic, and has since been applied to a large

number of engines.

A unicjue feature of the arrangement used on the Chicago
Great Western is that it employs an inside admission piston

valve. The steam enters the steam chest through an outside
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steam pipe, and a short passage leading to the center of the

valve. After being admitted to the cylinder it is exhausted

into the ends of the steam chest. From tliis point a passage

leads along the side of the chest, turning downward after

passing the ports and leading into the exhaust cavity at the

center of the valve seat. The live steam passages in the

cylinder leading from the saddle are blocked.

Excellent results were secured with this arrangement on

the Consolidatioii locomot!?es. It is now planned to apply

piston valve chests to a number of eight-wheel locomotives

which are to be superheated. The general arrangement of

the engine with piston valves is shown in the illustration.

The change from an outside admission to an inside admission

valve necessitates a few alterations in the valve gear. It is

not feasible to bring the center line of the piston valve down
to the level of the valve stem, so it is necessary to use a long

crosshead to which the valve stem is attached.

^^'hen the design of this steam 'diesi was prepared it was

thought that the circuitous course the exhaust steam followed

would have a tendency to increase the back pressure in the

cylinders, and for tliat reason special care was taken to pro-

vide passages of ample cross-sectional area. Experience

with the converted engines indicates that this has been suc-

cessfully overcome, as there is no perceptiljle increase of

back pressure over the locomotives of the same type fitted

with slide valves. A jxitent on this steam chest has been

granted to ^Mr. Clark and the manufacturing rights are con-

trolled by the Franklin Railway Supply Company, Xew York.

ARC WELDING TOOL WITH POSITIVE
ELECTRODE CLAMP

In metal electrode arc welding, a considerable portion of

the operator's time i.; consumed in changing welding elec-

trodes. A variety of welding tools have been developed and

placed on the market. The oldest forms consisted of a pair

of spring tongs which had to be spread apart by an instru-

/irc Welding Tool with a Positive Clamp for Holding Metal

Electrodes

ment similar to an offset screwdriver when it was desired

to insert the electrode and release it. Another type em-

ployed a pair of tongs which could be operated Ijy a thumlj

lever. The disadvantage of this scheme was that in case

the electrode stuck to the work the operator released the

tool, drawing an arc between the tongs and the electrode, a

practice which soon destroyed the tongs. The t\-pe in most

common use employs a strong compression spring. If this

spring is strong enough to hold the electrode when it

freezes to the work so that the electrode cannot be pulled

away from the tool, it requires considerable strength to

operate it and is therefore not always suitable where girl

operators are employed.

.\fter a study of these conditions the tool shown in the

illu.strations was developed and patented by the Arc Weld-
ing Machine Company, Inc., New York. The purpo.se was

to make the operation of changing electrodes absolutely

definite and to provide an instrument that would hold the

electrode firmly in case it froze to the work, at the same
time have it operate easily for voluntary release.

In this tool the welding current enters at the rear end

of the composition shank, passes along the shank to the

head of the tool, and from there directly into the electrode.

It will be noted that there are no joints except where the

cable is soldered into the shank. Th3refore, heating due

to contact resistances cannot occur. There is a relatively

large contact surface between the electrode and the holding

head, which insures against heating at this point. The
electrode is clamped by a spiral segment operated by a lever.

The lever is thrown lo the widest open position to insert

the electrcde, and I'len is turned in the opposite direction

Arc Welding Tool Dissembled

as far as it will go. Any attempt to pull out the electrode,

results in tighten) ig the grip of the segment, which is

made of case-hardened steel.

The trigger is intended for remote control, employed with

the closed-circuit system, mani'factured by the Arc Welding
ilachine Company, Inc. When this holder is used on other

systems the trigger is omitted.

MILLING MACHINE VISE
A quick operating vise for use on milling machine tables

fitted with side bars to take the clamping strain has been
developed by the Edlund Machinery^ Company, Inc., Cort-
land, X. Y. The purpose of the side bars is to prevent the
stationary jaw from being forced out of square under the
action of the clamping strain and also to prevent the break-

IVIilling Machine Vise with Side Bars

age of the base w^hen undue strain is applied. The side

bars are hinged to the stationary jaw and in operating the
vise they are raised to a vertical position. In raising the
bars the sliding jaw is moved away from the work by a
cam arrangement. After placing the work the side bars are
lowered, which automatically moves the sliding jaw up to
the work, the final clamping pressure being applied by tight-

ening the screws. This type of vise is made in four sizes

weighing from 2,3 lb. to 95 lb., with a range of jaw opening
from 2 in. to 4]/, in. The width of the jaws varies by steps
of one inch from 4J^ in. to 7^ in. The jaws are hardened
and ground.
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From January 1 to October 31, 7,251 freight cars and

94 passenger cars were constructed in railroad shops.

The Russian government has recently reinstated orders

for 4,000 of tlie freight cars it had previously ordered and

later cancelled. The American Car & Foundr)- Company

will build 2,600 and the Standard Steel Car Company 1,400.

The Committee on Car Construction of the Master Car

Builders" Association has sent out Circular 19 to members,

asking for suggestions for the modification of the methods

outlined in Rule 22 of the interchange rules for tlie splicing

of car sills. Recommendations are to be sent to W. F. Keisel,

Jr., Pennsylvania Railroad, Altoona, Pa.

A press dispatcli from Tours, France, says that during the

month of October our Yankees assembled and placed in serv-

ice 150 French and Belgian locomotives, 2,546 freight cars,

and 1.262 American locomotives. Nearly 13,000 American

freight cars were then being operated by the Service of Sup-

ply. .\merican engineers repaired in October over 300

French locomotives and 1,000 cars.

At the suggestion of the mechanical department of the

Railroad Administration, the Master Car Builders' Associa-

tion has modified its Rule 3-1. which provided that after Oc-

tober 1. 1918, all wooden cars of less than 60.000 lb. capac-

it}-, having short draft timbers, would not be accepted in in-

terchange. An investigation was made to determine how

many cars such a rule would cut out of joint service and it

was found that on the first of this month tliere were 58,188

such cars, of which 40,514 were box cars. The rule was

modified to change the effective date to October 1, 1920.

not now need and for which the committee declares the road

would have to pay an exorbitant price.

Burning Electric Locomotive Ties Up Four-Track Line

On November 20 an electric locomotive on one of the lines

running out of New York caught fire a short distance outside

of the city, completely tying up a four-track railroad for

about two hours. The fire was caused by a breakdo\\Ti in

the insulation of a 640-volt lead to one of tlie motors, which
formed a ground and set the insulation of the cables on fire.

The engine crew, which had just started the fire under the

heater for the car heating system, mistook the smoke of the

burning insulation for the smoke from the heater, with the

result that the fire from the burning insulation and the

woodwork on the locomotive gained such headway before

it was observed that they were unable to control it; although

it is said that had the means at hand been properly used at

the inception of the fire, no serious trouble would have oc-;

curred. Local fire apparatus was called and the power wai

shut oft' from the portion of the line in the vicinity of the

fire. By the time the fire apparatus had arrived the fire had

developed throughout the entire locomotive and had assimied

such proportions that it was impossible to get at it effectively,

and it was a case of leaving the fire to bum itself out. It

was surprising to those witnessing the spectacle that an elec-

tric locomotive had so much combustible material in it, as

these are ordinarily considered fireproof machines.

Court Order Restrains Acceptance of Standard Cars

A temporary restraining order was issued ^Monday in the

United States District Court, at Toledo, Ohio, against Will-

iam G. McAdoo as director general of railroads, instructing

the receiver of tlie Toledo, St. Louis & ^Vestem railroad not

to accept cars, sign contracts or to do anything that would

jeopardize or compromize the interests of the stockliolders of

the road. A hearing on the injunction was set for De-

cember 16.

The case in question is one in which the stockholders' pro-

tective committee of the Toledo, St. Louis & Western seeks

to prevent ^Mr. McAdoo from compelling the road to accept

1,250 freight cars, which the committee asserts the road does

To Assist Discharged Soldiers in Obtaining Employment

Representatives of the United States Emplo\ment Serv-ice

are to be stationed in all army camps and stations in this

country- to assist discharged soldiers in securing suitable

civilian employment, according to an arrangement made ef-

fective between the ^^'a^ Department and the Department of

Labor. Under this arrangement, agents of individual com-

panies will not be allowed to enter the camps to recruit labor

for anv particular enterprise or solicit or make contracts with

discharged soldiers. All employers desiring to employ dis-

charged men should communicate at once with the federal

directors for the states in which their work is located. It is

also provided that the railroad and fuel administrations, the

Shipping Board and the postoffice department may send ac-

credited representatives to the camps to furnish the camp

commanders with information as to opportunities for work.
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Railroad Men Handle H-inch Guns on Railway Mountings

Lieutenant-Commander D. C. Buell, of the United States

Nav}-, well kno^n to railroad men as director of the Railway
Educational Bureau, of Omaha, Neb., has returned from an
'interesting expedition to France, where he had charge of the

erection and putting into ser\'ice of a mobile battery of 14-

inch naval guns on railway mounting. This batter}' was in

active operation on railway lines at the front and wrought
considerable destruction back of the German lines. Lieu-
tenant-Commander Buell has been connected with the

Bureau of Ordnance of the Xa%-}- since last Februar}-. He
was in Washington to offer his services in connection with

the fuel conser\-ation campaign when he happened to hear

that a railroad man was needed to supervise the construction

and later the erection of the mounting and equipment for the

big guns. Within a few hours he had enrolled in the nav\-

as a lieutenant and he was allowed four days in which to ar-

range his business affairs at Omaha before reporting at the

Baldwin Locomotive Works at Philadelphia. He was later

promoted to lieutenant commander, in recognition of his serv-

ices in expediting the work; and he was sent to France with

200 railroad men, whom he selected from among the enlisted

men at the Great Lakes Naval Training Station, to mount the

guns, make up the trains of cars which accompany them, and
organize the forces. This work was done at the locomotive

erection shop by the Nineteenth Engineers (Railway).

The revised specifications for tank cars are now ready for

deliver)- and prices are given in Circular No. 22. Another
recent circular announces an increase in the price of Pintsch

gas from 51-10 to SI.45 per receiver.

Recent Changes in the M. C. B. and M. M. Associations

F. ^Ic^Manamy, assistant director of the division of opera-

tion, U. S. R. A., in charge of the mechanical department,

has been made an honorar}- member of both the Master Car
Builders' and the Master ^Mechanics' associations. George
Laughlin, superintendent of car department. Armour Car
Lines, has been appointed a member of the arbitration com-
mittee of the M. C. B. Association. J. J. Burch, district car

inspector, Norfolk & Western, has been appointed chairman

of the Loading Rules Committee of the !M. C. B. Association,

succeeding A. Kearney, resigned, and J. E. !Mehan, assistant

master car builder of the Chicago, Milwaukee & St. Paul,

has been appointed a member of this committee, increasing

the number of members to eight. The following changes in

committees have been made to fill the vacancies caused by
the resignation of C. D. Yoimg, who has entered active mili-

tar}- service: H. E. Smith, of the division of operation, in-

sf>ection and tests section, has been appointed a member of

the ^L C. B. Committee on Specifications and Tests for Ma-
terial. B. J. Bums, superintendent of rolling stock of the

Michigan Central, has been made chairman of the M. C.

B. Committee on Brake Shoe and Brake Beam Equipment,
and F. Waring, engineer of tests, Pennsylvania railroad, has

been made a member of the committee. F. Waring has been

appointed chairman of the Committee on Specifications and
Tests for Materials of the M. M. Association, and J. C.

Ramage, superintendent of tests on the Southern Railway, has
been made a member of the committee. A. R. Ayers, super-

intendent of motive power. New York, Chicago & St. Louis,

has been made a member of the Committee on Specifications

and Recommended Practice of the M. M. Association.

Pershing Car and Locomotive Orders Held Up

A despatch from Tours, France, the headquarters of the

Railway Service Expeditionarj- Forces, announces that 43
construction projects, including a deepwater dock for 20
ships, terminals, warehouse and railroads have been can-
celled, and orders for 2,000 locomotives, 61,000 freight cars

and hundreds of cranes, tugs, barges and derricks have been
recalled, while orders for cars and locomotives are recalled

as far as the Expeditionary Forces are concerned. Only the

recent order for 40,000 freight cars divided between 17 car
building companies in the United States, and orders for

1,500 locomotives placed with Baldwin have been defi-

niteh' cancelled as yet, as it is hoped some arrangement can
be made for the disposition of the remaining outstanding or-

ders to the French government or the French railw-ays.

The locomotive and car orders for the forces overseas to-

taled 2,510 and 70,000, respectively. Li the case of the loco-

motives, 500 were ordered in July and the Baldwin Locomo-
tive Works left off producing United States standard loco-

motives to work on "Pershing" locomotives exclusively. The
order was soon supplemented by 10 more for replacements

and then by 500, making a total of 1,010, of which some 750
have now been delivered. The 1,500 which are cancelled

were covered in two orders placed in September. Similarly

as to the cars, two orders were placed in July for 10,000 and
20,000, respectively, followed by 40,000 more in September.
The latter 40,000 are the ones mentioned as cancelled.

Production of Locomotives

The standard gage steam locomotive industr\- of the L^nited

States, operating under the direction of tlie '\^'ar Industries

Board, increased its rate of production approximately 100 per
cent in the months of August. September and October, ac-

cording to a statement authorized by B. M, Baruch, chair-

man of the War Industries Board, During the last week of

October the output of the three standard gage companies was
144 locomotives. From 1910 up to August, 1918, the largest

number ever turned out in a single year was 3,776, which
would represent an average weekly output of 72.6 locomo-
tives. The statement emphasizes the fact that this increase

in production has been accomplished without any exp>enditure

to increase plant facilities or enlarge the existing works, but

has been made possible by a redistribution of orders and con-

centration by each of the plants on particular tv-pes of loco-

motives. WTiat the statement calls the "Pershing" locomotive,

built on standard plans designed for the L^nited States

military railways, is said to have been made the sole t\-pe of

steam locomotive in use behind the American lines in France
and also to have been adopted by the British and French
governments as the standard tj^pe for their armies on the

western front.

Normally the output of the Baldwin works has not ex-

RAILROAD CLUB MEETINGS

Qub
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ceeded 60 locomotives a week. Durinj^ the week referred to it

turned out 87 steam locomotives, seven gasoline locomotives

and three electric ItKoniotives, Itesides making general repairs

on 10 steam locomotives. The American Locomotive Com-
pany has also accomplished excellent results, for while the

number of locomotives is not so great the tonnage is pro-

portionately as large. It is stated that the government is

spending this year in the construction of locomotives for use

in France and on the railroads in this countn,- appro.ximately

$200,000,000.

PERSONAL Mention

MEETINGS AND CONVENTIONS

Clii(ii};o Car Foremen's Association.—At the annual meet-

ing of the Car Foremen's Association of Chicago, held at the

Morrison Hotel, Chicago, on November 11, the following of-

ficers were elected for the ensuing year: President, E. C.

Chenoweth, mechanical engineer, Chicago, Rock Island &
Pacific; first vice-president, M. F. Covert, Standard Car Con-

struction Company; second vice-president, James Reed, as-

sistant master car builder. New York Central; treasurer, F.

C. Schultz, chief interchange inspector; secretary, Aaron

Kline, S41 Lawlor avenue, Chicago.

Locomotive and Car Foremen Organize.—An organ-

ization w'hich promises to be one of international scope

was .started in Chicago, 111., on November 13. J. A.

O'Neill, St. Louis, Mo., president of the International As-

sociation of Railway Supervising Foremen, w'as present and

addressed the meeting. Mr. O'Neill is a mechanical engineer

and had no difficulty in convincing the men in these two

mechanical departments of the practicability of such an

organization. A local lodge with a membership of 200 was

then organized, and the officers elected. George Warlick,

master painter, Chicago. Rock Island & Pacific, was elected

president; Dan Hayes, foreman in the locomotive department,

vice-president, and John Eljler, electrical engineer, secretary

and treasurer. ^Meetings will be held monthly and the in-

dications point to a large growth, as it is known that the

foremen on all other lines are quite favorable to this move-

ment. The object of the association is the promotion of

harmony and good fellowship, and loyalty to their trust.

The followius list Rircs names of secretaries, dates of ne.i-t or regular

meetings and f>laces of meeting of mechanical associations:

Air Brake Associ.\tion.—F. M. Nellis, Room 3014, 165 Broadway, New
York City.

American Railroad Master Tinners'. Coppersmiths' and Pipefitters'
Association.—O. E. Schlink. 485 W. Fifth St., Peru, Ind,

American Railway Master Mechanics' Association.—V. R. Hawthorne,
746 Transportation Bldg., Chicago.

American Railway Tool Foremen's Association.—R. D. Fletcher, Belt
Railway, Chicago.

American Society for Testing Materials.—C. L. Warwick, University
of Pennsylvania, Philadelphia, Pa.

A.merican Society of Mechanical Engineers.—Calvin W. Rice, 29 W.
Thirty-ninth St., New York.

.Association of Raiiway Electrical Engineers.—Joseph .A. Andreucetti,
C. & N. W., Room 411, C. & N. W. Station, Chicago.

Car Foremen's Association of Chicago.—Aaron Kline, 841 Lawlor Ave..
Chicago. Meetings second Monday in month, except June, July and

.\ngust. Hotel Morrison. Chicago.

Chief Interchange Car Inspectors* and Car Foremen's Association.—
W. R. McMunn, New York Central, Albany, N. Y.

Intern.^tional Railpoad Master Blacksmiths' .Association.—A. L. Wood-
worth, C. H. & D., Lima, Ohio.

Internationai Railway Fcel Association.—J. G. Crawford, 543 W. Tack-
son Blvd., Chicago.

International Railway General Foremen's Association.—William Hall,
1061 W. Wabasha Ave.. Winona, Minn.

Master Boilermakers' Association.—Harry D. Vought, 95 Libertv St.,
New York.

Mastf.r Car Builders* .Association.—V. R. Hawthorne, 746 Transportation
Bldg., Chicago.

Master Car and Locomotive Painters' Association of U. S. and Can.\d.4.
—A. P. Dane, B. & M.. Reading, Mass.

Niagara Frontier Car Men's .Assochtion.—George A. T. Hochgrebe. 623
Brisbane Bldg., Buffalo. N. Y. Meetings, third Wednesday in
month, Statler Hotel. Buffalo, N. Y.

Railway Storekeepers' .Association.—J. P. Murphy, Box C, CoIIinwood,

GENERAL

Ernest R. Breaker, chief engineer of the San Antonio,

Uvalde & Gulf, has been appointed assistant mechanical su-

jierintendent with head(|uarters at North Pleasanton, Tex.
He was Ijorn at Fayette, Mo., on July S, 1886, and was edu-

cated at Washington University. He began railway work in

April, 1909, as assistant engineer of construction on the San
Antonio, Uvalde & Gulf, in charge of brid.ge work. In 1911

he was made chief engineer in charge of construction and
maintenance, and in 1915 he was appointed also mechanical

engineer. He was given complete charge of the mechanical

and maintenance departments in January last, and when the

road was placed under federal control he was appointed as-

sistant mechanical superintendent in charge of motive power
and car departments, the maintenance of way department

and valuation.

R. W. Burnett, shop superintendent of the Missouri,

Kansas &; Texas Railway of Texas, at Denison, Tex., has

tjeen appointed mechanical superintendent of the Missouri,

Kansas & Texas and the other roads under the jurisdiction

of J. S. Pyeatt as federal manager. His headquarters are at

Denison.

Edwin G. Chenoweth, mechanical engineer in charge

of car design on the Rock Island Lines, with office at Chi-

cago, has been appointed mechanical engineer in charge of

both locomotive and
car design. Mr. Chen-
oweth was born on
December 18, 1873, at

Union City, Ind. He
graduated from Purdue
University in 1895,

and entered railway

service as a special

apprentice with the

Erie, at Huntington,
Ind. .\fter completing

his apprenticeship he
was emplo}ed as ma-
chinist for five years.

During this time he
took a post-graduate

course at Purdue Uni-
versity and subsequent-

ly was air brake in-

structor and foreman of
the air brake department of the Erie at Huntington. In 1901
he went to the Pennsylvania as a draftsman at .Altoona, Pa.,
and later was employed in a similar capacit}- on the Pere
Marquette, the Lake Shore & jSIichigan Southern, and the
Philadelphia & Reading. He returned to the Erie in 1906
as mechanical engineer, with headquarters at ]Meadville, Pa.,
and in July, 1912, he became connected with the Rock Island
Lines as assistant superintendent of the car department. One
year later Mr. Chenoweth was promoted to mechanical en-
gineer, in charge of car design, which position he held until
he was recently given charge also of locomotive design.

J. T. Carroll, mechanical assistant to Charles H. ;Mark-
ham. regional director of the Allegheny region. United States
Railroad Administration, has been appointed general super-
intendent maintenance of equipment of the Baltimore & Ohio
Eastern lines, the Coal & Coke, the Wheeling Tenninal, the
\\'estern Maryland, the Cumberland Vallev and the Cum-

Chenoweth
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berland & Pennsylvania, with headquarters at Baltimore,

Md., succeeding F. H. Clark, resigned.

H. B. Gamer has been appointed acting electrical en-

gineer of the Union Pacific, with headquarters at Omaha,
Neb., in place of G. C. Wilson, resigned.

N. B. Emley has been appointed fuel supervisor of power
plants and shops of the Erie, with headquarters at Mead-
ville. Pa., and will supervise the handling and economical

use of fuel at all power plants and shops on the system, re-

porting to A. G. Trumbull, assistant to the general mechanical
superintendent.

J. O. Enockson, master mechanic of the Chicago, St.

Paul, Minneapolis & Omaha at Sioux City, Iowa, has been

appointed superintendent of motive power and machinery
with headcjuarters at St. Paul, Minn.

B. J. Farr, whose appointment as superintendent of the

motive power and car department of the Grand Trunk West-
ern Lines, with headquarters at Detroit, Mich., was an-

nounced in the November Railway Mechanical Engineer,

was born at Ellenburg, N. Y., on September 8, 1876. He
began railway work in 1893, as a machinist apprentice for the

Central Vermont at St. Albans, Vt., and after completing an
apprenticeship of five years he was made erecting shop fore-

man, being advanced to general foreman in 1900. In 1905 he

went to the Delaware & Hudson as general foreman of the

motive power and car department at Schenectady, N. Y., and
the following year he became master mechanic for the United

Fruit Company's lines at Port Limon, Costa Rica. From
1908 to 1914 he was employed in the engineering depart-

ment of the Isthmian Canal Commission at Gatun and
Cristobal. He then became connected with the Grand
Trunk as general foreman on the western lines, at Battle

Creek, !Mich., and in 1916 was promoted to master mechanic

at that point, which position he held until he received his re-

cent appointment. He will also have jurisdiction over the

Detroit & Toledo Shore Eine.

George S. Goodwin, mechanical engineer of the Rock
Island Lines, has been appointed corporate engineer of

equipment of the Chicago, Rock Island & Pacific, with head-

quarters at Chicago,

having jurisdiction over

matters relating to

the maintenance of

equipment department

involving the corpora-

tion's interests. Mr.
Goodwin was born at

Corinth, Me., on No-
vember 29, 1876, and
w-as graduated from
Cornell University in

1899, with the degree

of mechanical engineer.

While attending college

he .spent his vacations

in railway shop work
and specialized in rail-

way engineering during
the last year. He en-

tered the service of the
Chicago, Milwaukee & St. Paul in June, 1899, as a special
apprentice at West Milwaukee, Wis., and subsequently was
employed on special test work, etc., during which time he
had charge of the company's dynamometer car on other
roads as well as the Chicago, Milwaukee & St. Paul. In
May, 1904, he entered the mechanical engineer's office of
the Great Northern at St. Paul, Minn., where he was en-
gaged in work connected with the standardization of locomo-

George S. Goodv

tive and car details and also the design of new equipment.
Mr. Goodwin went to the Chicago, Rock Island & Pacific in

January, 1906, as chief draftsman at Chicago, and in May,
1910, he was promoted to assistant mechanical engineer at

Silvis, 111. He was appointed mechanical engineer of the
Rock Island Lines, in charge of locomotive design, with head-
quarters at Chicago, in June, 1913, which position he held at

the time he was recently made coqjorate engineer.

F. H. Clark, general superintendent maintenance of
equipment of the Baltimore & Ohio, with office at Baltimore,
Aid., has resigned.

E. L. Grimm, mechanical valuation engineer, has been
appointed mechanical engineer of the Northern Pacific, with
headquarters at St. Paul, Minn., succeeding W. J. Bohan,
]5romoted.

Harry C. Oviatt, heretofore superintendent at Danbury,
Conn., has been appointed superintendent of motive power
of the New York, New Haven & Hartford, the Central New

England, the New York
Connecting, the Wood
River Branch, the

Union Freight Rail-

road and the Narragan-
sett Pier Railroad, with
headquarters at New
Haven, Conn. Mr.
Oviatt was born in

Milford, Conn., on De-
cember 5, 1871, and
received his education

in the grammar schools.

His entire railroad ca-

reer has Ijeen with the

New York, New Haven
& Hartford, he having
entered its employ as a

fireman in Mav, 1889,
Harry C. Oviatt t , , . ' ,

'

later bemg made an
engineman. In 1900

he was transferred to the mechanical department as an air

Ijrake inspector. Three years later he was appointed fore-

man of engines and in August, 1904, was promoted to master
mechanic. He suljsequently served as general inspector of
the mechanical department and in May, 1913, was ap-
pointed assistant mechanical superintendent. The following
September he was appointed superintendent of the Old
Colony division and in November, 1914, was se-

lected to organize and supervise the bureau of fuel

economy on the same road, with the title of as-

sistant mechanical superintendent. He subsequently served
as superintendent, first of the Shore Line division and
later of the New Haven division, until May, 1917, when he
was appointed general superintendent of the lines we.st. From
September, 1917, to May, 1918, he was temporarily in the
employ of the International Shipbuilding Corporation, en-
gaged in government work at Hog Island, as transportation
manage'r, and from May, 1918, until his recent appointment,
he was transportation superintendent of the New Haven.

J. E. Inglinc;, road foreman of engines of the Erie Rail-
road, with headquarters at Jersey City, N. J., has been ap-
pointed inspector of locomotive service, lines cast of Sala-
manca, N. Y., with headquarters at 50 Ciiunh street, New
York, succeeding V. C. Randolph, furloughed.

M. S. Montgomery has been appointed fuel supervisor of
the Northern Pacific, with headquarters at St. Paul, Minn.

G. E. Murray, chief electrician of the Chicago & North
Western, with headquarters at Chicago, has resigned to
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become electrical and mechanical engineer of tlie Grand
Trunk Western Lines, with headquarters at Battle Creek,

Mich.

J. E. O'Brien, mechanical superintendent of the Missouri

Pacific, with headquarters at St. Louis, Mo., has had his

jurisdiction extended over the Memphis, Dallas & Gulf.

J. E. O'Hearne has resigned as superintendent of mo-

tive power of the Chicago & Alton.

Irving A. Peters, foreman of the electrical department of

the Chicago & North Wo.'itern at the Chicago shops, has been

appointed to succeed J. E. iSIurray as chief electrician of the

entire system under the jurisdiction of the mechanical de-

partment.

James Powell, chief draftsman of the motive power de-

partment of the Grand Trunk, has resigned under the super-

annuation plan, after 36 years of service, and has accepted

a position as instructor of mechanical drawing at the Tech-

nical School, Montreal, Que., for the vocational training of

returned soldiers, under the Canadian Government Civil

Service Hospital Commission. Mr. Powell is also secretary

of the Canadian Railway Club. He was succeeded as chief

draftsman of the motive power department of the Grand
Trunk by \V. A. Booth, his former assistant.

G. C. Wilson, electrical engineer of the Union Pacific,

with headquarters at Omaha, Neb., has been appointed elec-

trical engineer of the Central of Georgia, with headquarters at

Savannah, Ga.

C. D. Young, superintendent of motive power of the

Pennsylvania Railroad, with office at Wilmington, Del., has

been commissioned a lieutenant-colonel in the Transportation

Corps, Engineers.

MASTER MECHANICS AND ROAD FOREMEN
OF ENGINES

R. E. Bell, division master mechanic of the Gulf, Colo-

rado & Santa Fe at Galveston, Tex., has been appointed

joint master mechanic of the Galveston Terminal Association.

W. C. BuREL has been appointed master mechanic of the

Pittsburgh division of the Baltimore & Ohio, Eastern Lines,

with headquarters at Glenwood, Pa., succeeding A. H.

Hodges, transferred.

M. A. Carney, road foreman of engines of the Baltimore

& Ohio at Keyser, W. Va., has been appointed trainmaster,

with office at the same point.

L. C. Clamblitt, assistant road foreman of engines of the

Baltimore & Ohio, Eastern Lines, with office at Cumberland,

Md., has been appointed road foreman of engines with head-

quarters at Keyser, W. Va.

T. E. CuLLEN has been appointed assistant master me-
chanic of the Erie at Briar Hill, Youngstown, Ohio, succeed-

ing R. R. Murm, resigned.

Charles Emerson has been appointed master mechanic

of the Fargo division of the Northern Pacific, with office at

Dilworth, Minn., in place of R. P. Blake, transferred.

O. A. G.4RBER, master mechanic of the Illinois Central

at East St. Louis, 111., has been transferred to Waterloo, Iowa,

as master mechanic of the ISIinnesota and Iowa divisions, suc-

ceeding Norman Bell, resigned to enter militar}' service.

A. H. Hodges, master mechanic of the Baltimore & Ohio,

Eastern Lines, with office at Glenwood, Pittsburgh, Pa., has

been appointed master mechanic at Keyser, W. Va.

J. F. KiMBELL, division foreman of the El Paso & South-

western at Carrizozo, N. M., has been appointed master
mechanic of the Western division, with headquarters at

Douglas, Ariz., in place of F. P. Roesch, resigned.

I. L. Riley, general foreman of the Chicago, St. Paul,

Minneapolis & Omaha at Sioux City, Iowa, has been ap-

pointed master mechanic at Sioux City, succeeding J. O.

Enockson.

Mavnakd RoiiiNSON, division master mechanic of the

Gulf, Colorado & Santa Fe at Temple, Tex., has had his

jurisdiction extended to include the old Galveston division.

The Galveston and Southern divisions have been combined

and will be knov\Ti as the Southern division.

G. J. Wentz has been appointed master mechanic of the

Montana, Wyoming & Southern, with office at Belfry, Mont.,

succeeding H. R. French, resigned.

Arthur Williamson, road foreman of engines on the

Western Maryland, with office at Hagerstown, Md., has been

appointed superintendent of the Elkins division of the West-
em Maryland, the Cumberland Valley, and the Cumberland
& Pennsylvania Railroad, with headquarters at Cumberland,

Md., succeeding J. F. Chishokn, deceased.

CAR DEPARTMENF

E. N. Fackler, formerly car inspector of the Philadelphia

& Reading, has been appointed assistant chief car inspector

at Reading, Pa.

Ch.\rles E. Peeffek, general car supervisor of the Buf-

falo, Rochester & Pittsburgh, at Du Bois, Pa., is now
master car builder, with headquarters at the same place.

^^^ J. Robider, master car builder of the Central of Georgia,

with office at Savannah, Ga., has been appointed general

master car builder of the Canadian Pacific, with headquarters

at Montreal, Que., succeeding C. W'. VanBuren, deceased.

Mr. Robider was born on February IS, 1869, at Savannah,

Ga., and entered the service of the Central of Georgia as

an apprentice in the car department in October, 1884. He
subsequently served as foreman in the passenger shop and
then as general foreman of the car department. In October,

1905, he was promoted to master car builder and since the

government took control of the railroads in the United States,

he has served as an alternate member of the Committee of

Standards and Inspection. His appointment as general

master car builder of the Canadian Pacific became effective

on October IS.

Irvix Zuber, formerly a car inspector of the Philadelphia

& Reading, has been appointed foreman car inspector, at

Reading, Pa.

SHOP AND ENGINEHOUSE

\\'illl4M S. Addington has been appointed night round-

house foreman of the Chicago, Rock Island & Pacific at

Haileyville, Okla., succeeding William La Rue.

A. J. Lewis, general foreman of the Missouri, Kansas &
Texas of Texas, has been appointed shop superintendent at

Denison, Tex.

G. E. Lund has been appointed general foreman of the

Erie Railroad at Hammond, Ind., succeeding C. Roth, trans-

ferred.

C. B. Smith has been appointed general foreman of the

locomotive department on the Philadelphia division of the

Baltimore & Ohio, with office at Philadelphia, Pa.

Henry E. Wienke has been appointed machine foreman
at the Huntington, Ind., shops of the Erie, succeeding
Charles Clabaugh, transferred.

PURCHASING AND STOREKEEPING

R. L. Irwin, purchasing agent of the Texas & Pacific, the

St. Louis Southwestern of Texas, and other lines under the

authority of Federal Manager J. L. Lancaster, with office at
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Dallas, Tex., has had his jurisdiction extended to include

the Dallas Terminal Railroad & Union Depot.

J. L. Bexxett, purchasing agent of the Central of Georgia,

has been appointed purchasing agent also of the Wrights-

ville &: Tennille, the Louisville & ^^'adley, tlie Sylvania

Central, and the Wadley Southern, with headquarters at

Savannah, Ga.

F. A. BusHXELL, purchasing agent of the Great Northern

with headquarters at St. Paul, Minn., and also a member of

the Northwestern Regional Purchasing Committee, has had
his jurisdiction extended over the Farmers Grain &: Ship-

ping Railroad, with headquarters at St. Paul.

Charles A. How, purchasing agent of the Missouri

Pacific, the St. Louis Southwestern and the Louisiana &
Arkansas, with headquarters at St. Louis, Mo., has had his

jurisdiction extended over the IMemphis, Dallas & Gulf, with

the same headquarters.

N. P. Raxt)Olph, purchasing agent of the Southern Pa-

cific Terminal Company and the Galveston Wharf Company,
with headquarters at New Orleans, La., will also have au-

thorit)- over all Galveston terminals.

I. Seddox", purchasing agent of the Chicago, St. Paul,

Minneapolis & Omaha, with headquarters at St. Paul, ]\linn.,

has been appointed also purchasing agent of the St. Paul
Union Depot, the Minneapolis Eastern and the Minnesota

Transfer, with the same headquarters.

COMMISSION APPOINTMENT

S. A. Chamberl-AIX, senior inspector of motive power of

the Interstate Commerce Commission at Chicago, has been

promoted to succeed John R. Thompson as senior mechanical

engineer in the central district of the Bureau of Valuation,

Chicago.

John A. Shirley, who has been district inspector of

locomotive boilers for the Interstate Commerce Commission

at San Antonio, Tex., since 1911, has been nominated by
the President for appointment as assistant chief inspector,

succeeding Garland P. Robinson, resigned.

JoHX R. Thompson, senior mechanical engineer for the

Interstate Commerce Commission, in the central district of

the Bureau of Valuation, Chicago, in charge of mechanical

and electrical branches, has resigned to take a commission as

captain in the engineer corps of the army.

Supply Trade Notes

OBITUARY

John MciL\NAMY, general supervisor of equipment of the

mechanical department of the Railroad Administration, and
a brother of Frank McManamy, assistant director. Division

of Operation, died suddenly at his home at Grand Rapids,

Mich., on November 13, of pneumonia.

F. W. Taylor, mechanical superintendent of the Missouri,

Kansas & Texas of Texas, and the other lines under the

jurisdiction of J. S. Pyeatt as federal manager, died on No-
vember 14, at the age of 43. Mr. Taylor began his railroad

career as a call boy with the Illinois Central at Water Valley,

Miss., in 1892, and remained with that road in various ca-

pacities until December 31, 1914, at which time he w-as

acting as master mechanic at Mattoon, 111. From Januar}'

1, 1915, to January 1, 1917, he was superintendent of motive
power of the International & Great Northern. On the latter

date he was appointed superintendent of motive power of the

Missouri, Kansas & Texas System and early in 1918 was
made general manager of the Missouri, Kansas & Texas.
He held this position until the government took over the

railroads, w-hen he was appointed mechanical superintendent
of the lines controlled by Mr. Pyeatt and he served in this

capacity until the time of hi? death.

The Grip Nut Company, Railway Exchange building,

Chicago, announces its removal to 943 Peoples Gas building.

William T. Van Dom, president of the Van Dom Auto-
matic Coupler Company, Chicago, died at his home in that
city November 29.

William Casey, formerly manager of the Canadian Loco-
motive Company, Ltd., Kingston, Ont., has been appointed
to the position of general manager.

J. D. Apgar, formerly with Vandyck Churchill Company,
in New York territory, is now associated with the ^Machine
Tool Engineering Company, New York City.

Leonard C. McChesney, advertising manager for the
Thomas A. Edison industries for 16 years, died of heart
disease November 10, at his home in Orange, N. J.

L. C. Sprague, district manager of sales of the Chicago
Pneumatic Tool Company, at New Y'ork, has been appointed
assistant secretary with headquarters at 52 Vanderbilt avenue
in that city.

Francis Jordan, sales engineer for the George Cutter Com-
pany, of South Bend, Ind., with headquarters at Chicago, has
resigned to go with the ^\'ilson Welder & Metals Company
at New York.

The Washington (D. C.) offices of the Austin Company
have been moved to 1406 G street, N. W. C. F. Chard,
formerly of the Philadelphia office of this company, will be
in charge of this ofiice.

E. C. Carroll, sales representative of the National Carbon
Company, with headquarters at Chicago, has resigned to

enter the production department of the Globe Seamless Steel

Tubes Company at Milwaukee, Wis., effective November 1.

Major E. Tyden, vice-president of the International Seal
&: Lock Company, Chicago, has been promoted to lieutenant-

colonel in the Division of Ordnance. Colonel Tyden is

located at Rock Island, 111., as production manager of the

Rock Lsland arsenal.

The Walter A. Zelnicker Supply Company, St. Louis, Mo.,
announces the appointment of Joseph Meyerson as secretary

to the president. Mr. Meyerson was associated for 10 years
with the Southwestern Tariff Bureau, latterly as secretary

to F. A. Leland.

The Q and C Company of Canada, Limited, has been in-

corporated with Charles F. Quincy, president, and Frank F.
Kister, secretary and treasurer. This company will manufac-
ture and sell in Canada railway devices controlled by the

Q and C Company.

The Hall-Scott Motor Company will build an addition to

its machine shop at Berkeley, Cal., which will l>e of concrete
construction and will cost about $40,000. Upon the comple-
tion of this building the company will have a total area of
31,250 sq. ft. for shop use.

H. D. Megary, assistant to the president of the Chicago
Pneumatic Tool Company, with headquarters at Chicago,
has been elected secretary, with the same head(juarters, suc-

ceeding W. B. Seelig, resigned. Mr. Megary will continue
to act as assistant to the president.

J. Weinland, district manager of the Liberty Steel Prod-
ucts Company at Chicago, has been appointed assistant to the

president of that company and the Davis Brake Beam Com-
pany, with heaflquartprs at New York. S. W. Midgley, in
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charge of tlic railroad ck-partmcnt of the Liberty Steel Prod-

ucts Company, with office at Chicago, succeeded .Mr. Wein-

land as district manager.

In order to have a name more descriptive of the products

it manufactures, the Cleveland Galvanizing Works Company,

with general offices and plant at Cleveland, Ohio, will be

known in the future as the Chain Products Conipan). The
company, under its old name, has been in business since 1886.

C. B. Matthai, an attorney for the Union Pacific corporate

organization, has been elected secretary of the ^IcKeen

Motor Car Company, of Omaha, Neb. He succeeds C. W. Y.

Loucks, who resigned recently as secretary and sales man-

ager to enter the officers" training camp at Plattsburg, X. Y.

At a special meeting of the board of directors of the Inde-

pendent Pneumatic Tool Company held in Chicago, October

30, Roger C. Sullivan was appointed a director and elected

chairman of the board and a member of the executive com-

mittee, to fill vacancies caused by the death of the late

John P. Hopkins.

At a meeting of the board of directors of Fairbanks, Morse

& Co., at Chicago, November 13, R. H. Morse was elected

vice-president in general charge of purchasing and traffic,

and will also continue as a director; C. W. Pank, general

director of sales, was elected vice-president in charge of

sales of all factory products; W. S. Hovey, general manager

of the plant in Beloit, Wis., was elected vice-president in

charge of general manufacturing at all factories; W. E.

Miller, first vice-president, was elected vice-president and

treasurer, and F. 'SI. Boughey, retired as treasurer to become

secretary and controller; all with headquarters at Chicago.

Charles G. Du Bois has been elected vice-president of the

Western Electric Company, Inc. Mr. Du Bois entered the

employ of the company in 1891 at its New York office, and

occupied successively the positions of chief clerk, secretary

and supervisor of branch houses. In 1907 he became comp-

troller of the American Telephone & Telegraph Company
and in this capacity inaugurated and supervised a compre-

hensive system of accounting for tlie Bell telephone system.

During the winter of 1917-1918, Mr. Du Bois was in Wash-
ington as comptroller of the American Red Cross, which po-

sition he still retains. ISIr. Du Bois is 48. years of age and
graduated from Dartmouth College in 1891. He is a director

of the Western Electric Company, Inc., and other corpora-

tions.

Latin-American Demand for American Steel

Latin-.American concerns wishing to specify American
structural steel for building and railway purposes can now do

so without difficulty by referring to pamphlets in Spanish

and English, just issued by the Bureau of Foreign and Do-
mestic Commerce, Department of Commerce. These pam-
phlets are intended to facilitate sales of such materials in

Latin countries, and are published in response to numerous
requests from those countries.

The five pamphlets announced are, '"Standard Specifica-

tions for Structural Steel for Buildings," Industrial Stand-

ards No. 8; "Standard Specifications for Structural Steel

for Locomotives," Industrial Standards No. 9; '"Standard

Specifications for Carbon Steel Bars for Railway Springs,"

Industrial Standards No. 10; "Standard Specifications for

Quenched and Tempered Carbon-Steel .^.xles. Shafts, and
Other Forgings for Locomotives and Cars," Industrial Stand-
ards No. 12; and "'Standard Specifications for Carbon Steel

Forgings for Locomotives," Industrial Standards No. 13.

These can be purchased at five cents a copy from the Super-
intendent of Documents, Government Printing Office, Wash-
ington, D. C, or from any of the district or co-operative
offices of the Bureau of Foreign and Domestic Commerce.

li.A.\(.i: OU.Kks.— 1 lie Detroit Luliricator Iompany,
Detroit, ]Mich., has issued catalogue F-6, illustrating and
describing the Detroit automatic tlange oiler.

Locomotive Lubricators.—The Detroit Lubricator Com-
pany, Detroit, !Mich., has published a 62-page catalogue

covering the Detroit Bullse\e locomotive luJjricators and other

locomotive specialties manufactured by this company.

Gun Iron.—Why Railroads Use Hunt-Sjjiller Gun Iron,

is the title of an eight-page booklet published ijy the Hunt-
Spiller Manufacturing Corjjoration, South Boston, Mass. It

contains a brief discussion of the merits of gun iron which
led to recognition of its value in locomotive construction by
the railroads several years ago.

PoRT.ABLE Cr.\nes a.vd Hoists,—The complete line of

portable floor cranes and hoists manufactured by the Canton
Foundry & ^lachine Company, Canton, Ohio, is listed in a
3 4 -page catalogue issued by that company. The construction

and operation of the cranes is described in detail and each
type is illustrated and the principal dimensions given.

Heat Insulation.—Nonpareil high-pressure blocks and
cement for heat insulation is the subject of a 20-page cata-

logue published by the .\rmstrong Cork Sc Insulation Com-
pany, Pittsburgh, Pa. This material is used for insulating

boilers, ovens, feedwater heaters, tanks, etc., and various

installations in which Nonpareil blocks or cement were used

are illustrated in the catalogue.

Coal G.a.tes.—Catalogue No. 37 of the Beaumont Manu-
facturing Company, Philadelphia, Pa., illustrates and de-

scribes the Beaumont standard types of gates for controlling

the flow of coal, ashes, coke, etc., from bins and pockets. The
purpose of the catalogue is to present the results of the

company's experience in designing and installing gates for

varied purposes and the t\pes illustrated in the catalogue

have been adopted as standard.

Insulating Brick.—The .Armstrong Cork &; Insulation

Company, Pittsburgh, Pa., has published a four-page

leaflet which describes the composition of Nonpareil insulat-

ing brick for furnaces and ovens, and cites an instance in

support of a claim that Nonpareil insulating brick will save
from 60 to 75 per cent of the heat ordinarily lost by conduc-
tion and radiation and makes it possible to attain a desired

temperature in less time than would otherwise be required.

Electrical Measuring Instruments.—The Poten-

tiometer System of Pyrometry and Temperature Control is

the title of a 60-page catalogue published by the Leeds &
Northrup Company, Philadelphia, Pa., to describe its sys-

tem of pyrometr}- and temperature control, in which the po-
tentiometer method is employed for measuring the electro-

motive force of thermocouples. The catalogue contains many
illustrations, and other electrical measuring instruments

manufactured by the Leeds & Northrup Company are also

described.

Superhe.\ter Unit M.aintenance.—This is the title of
an eight-page pamphlet issued by the Locomotive Superheater
Company, New York, describing the principles pertaining

to the care and operation of the locomotive which prevent the

necessity of repairs to the superheater units. Some of the

matters dealt with are the necessity for clean flues, the effects

of high water, the maintenance of the damper and the ball

ends, etc. The pamphlet is illustrated with a number of

sketches and photographs of tools that are especially adapted
to the work of repairing and maintaining superheater units.
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